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QUALITY OF WATER
COLCRADO RIVER BASIW
PROGRESS REPORT

SUMMARY

This report shows the past, the present modified, and the expected
1ality of water of the Colorado River down to Imperial Dam. The past
s represented by a tabulation of the historic condition at seventeen
ielity of water stations for the 1941-1961 period. The present modi-
led condition includes adjustments of the historic condition based on
1e assumption that new developments during the 1941-1961 period were
o operation for the full period.

The expected quality condition is an estimate of the quality situa-
ion after the presently authorized developments and some projects con-
emplated for authorization are placed in operation. The effects of
wthorized developments are presented in five different increments.

The studies show that under historic conditions the avereage con-
centration of dissolved solids of the Colorado River at Lees Ferry has
beea 0.T4 ton per acre-foot, below Hoover Dam 0.93 ton per acre-foot,
and at Imperial Dam 1.00 ton per acre-foot for the 1941-1961i period.

Under present modified conditions, with the recently constructed
projects in operation, the concentrations increase to 0.76, 0.96, and
1.06 tons per acre-foot, respectively, at the three stations.

) It has been assumed for purposes of this study that the rate of
pickup of dissolved solids from new irrigated lands would vary from
zerc to two tons per acre.

Under the expected condition, witn all authorized projects and proJj-
ects contemplated for authorization in operation and with an assumed pickup
of 2 tons per acre on the new irrigated lands, the concentrations are esti-
mated to be 0.90 ton per acre-foot at Lees Ferry, 1.16 tons below Hoover
Dam, and 1.36 tons per acre-foot at Imperial Dam.

The average concentration under the expected condition is less than
the highest annual average concentration recorded for Lees Ferry in 195k,
1955, 1959, and 196i. The average under the expected condition below
H9over Dam is equal to the high year under present modified conditions
with the regulation of Lake Mead in effect, and the average under the
exgected condition at Imperial Dam is 0.06 ton per acre-foot higher than
1956, the high year under present modified conditions.



PART I. INTRODUCTION

A, Legislative Requirements

Presented herein is the second progress report on Quality of Water
in the Colorado River Basin. The first report dated January 1963 was
limited principally to the Upper Colorado River Basin while this report

“includes quality of water data pertaining to the entire river system

above Imperial Dam. The authority for preparing these reports is con-
tained in three separate Public Laws. The authorizing legislation for

the Colorado River storage project and participating projects, Public

Law 485, 8ith Congress, Second Session, was signed by the President on
April 11, 1956. Section 15 of that Public Law states, "The Secretary of
the Interior is directed to continue studies and make & report to the Con-
gress and to the States of the Colorado River Basin on the quality of

water of the Colorado River."

A progress report to comply with Public Law 84-L85 was in preparation
when the authorizing legislation for the San Juan-Chama project and the
davajo Indian Irrigation project (PL 87-483) became effective on June 13,
1962. Section 15 of this act states, "The Secretary of the Interior is
directed to continue his studies of the quality of water of the Colorado
River system, to appraise its suitability for municipael, domestic, and
industrial use and for irrigation in the verious areas in the United
States in which it is used or proposed to be used, to estimate the effect
of additional developments involving its storage and use (whether hereto-
fore authorized or contemplated for authorization) on the rezaining water
available for use in the United States, to study all possible means of
improving the gquality of such water and of alleviating the i1l effects of
water of poor gquality, and to report the results of his studies and esti-
mates to the Eighty-seventh Congress and every two years thereafter."

A few weeks later Public Law 590, 87th Congress, Second Session,
YhiCh authorized the Fryingpan-Arkansas project, was passed, with a sim-
ilar section pertaining to quality of water reports. This public law,
however, stipulated that January 3, 1963, would be the submission date
for the initial report and that the reports should be submitted every
two years thereafter.

B. Previous Report

The January 1963 report prepared by the Department of the Interior
wes comprised of two parts: (1) an assessment of the water-quality situ~
ation in the part of the Colorado River basin above Lee Ferry, Arizona,
as of 1957, prepared by the Geological Survey; and (2) a projection of
the water-quality effects to be expected from additional developments
that involve storage and irrigation use of river waters above Lee Ferry
by the Bureau cf Reclamation.



INTRODUCTION

C. Coogeration

This report has been prepared by the Bureau of Reclamation. The
Geological Survey contributed considerable basic deta and reviewed the
technical aspects of the report. A continuing cooperative program
vetween the Bureau of Reclamation and the Survey for the collection of
streamflow and quality data and the exchange of information has been in

effect for a number of years. This cooperation provides for the collec-

tion of dete at stations other than those normally maintained by the
Survey in order to obtain additional data at key points in the basin.
Data collected by the Metropolitan Water District of Southern California

have also been included in this report.

D, Scope

This report includes jnformation on quality of water in the Colorado
River Basin above Imperial Dam for the calendar years 1941-1961, inclusive.
The water-quality situation below Imperial Dam is covered in the February
1963 report titled, "Special Studies==-Delivery of Water to Mexico," pre-
pared by the Department of the Interior, Bureau of Reclamation, Region 3.
A description of existing projects below Hoover Dam is also included in
the special studies report on Delivery of Weater to Mexico.

At the time this report was being prepared quality of water data were
not generally available beyond September 1962, so the flow and quality
tables contained herein are based on dats only through December 1961 and
are shown by calendar years, except for certain irrigation project studies
where data are included through the 1962 irrigation season.

December 1961 is a natural cutoff date between present modified con-
ditions and the beginning of operations on three of the Colorado River
storage project units and several of the participating projects. Many
cf the participating projects along with the storage units are scheduled
to begin operations in the 1962 through 1965 period, and actual data will
be availsble for studies to compare with derived values used in the past.

) In addition to the 1T stations shown on the map as key stations, qual-
ity of water and flow data are obtained by the Geological Survey at a
number of other locations in the basin and published annually. Quality
data are also collected by the Bureau of Reclemation and other agencies

at additional locations for specific project purposes.

Lee Ferry is a point on the Colorado River located one mile downstrean
from the Paria River confluence and is known &S the Compact point, Lees
Ferry is the Geological Survey gaging station and quelity of water sampling
Station immediately above the Paria River confluence.




PART II. DESCRIPTION OF BASIN

A. Geology

jon of the Colorado River Basin in Wyoming

and Colorado is a mountainous plateau 5,000 to 8,000 feet in elevation
marked by broad, rolling valleys, deep canyons, and intersecting mountain
renges. Hundreds of peeks in these mountain chains rise to more than
13,000 feet above sea level and meny exceed 14,000 feet in elevation.
Mountain lakes exist in considerable numbers. The southern portion of

the Upper Basin is studded with rugged mountain peaks interspersed with
broad, alluvial valleys and rolling plateaus. The mein stream and its
tributaries in Colorado generally flow in deep mountain canyons. The
Green River, primary tributary of the Colorado River, flows in similar
canyons in Wyoming, Colorado, and Utah after rising in the Wind River
Mountains. The Sap Juan River, a large tributary, emerges from the
mountains of southwestern Colorado, flows through northwestern New Mexico,
and then traverses the deep canyons of the San Juan in Utah before joining
the Colorado River in Glem Canyon. The Glen Canyon section of the main
stream and tributaries is almost entirely buried in deep canyons.

The upper or northern port

Rocks of all ages from those of the Archean age (the oldest known
geological period) to the recent alluvial deposits, including igneous,
sedimentary, end metamorphic types, are found in the Colorado River Basin.
The high Rocky Mountains which dominate the topography of the upper re-
gions are composed of granites, schists, gneisses, lava, and sharply
folded sedimentary rocks of limestone, sandstone, and shale. HMany peri-
ods of deposition, erosion, and upheaval have played a part in the pres-

ent structure of these mountains.

In contrast to the folded rocks of the mountains which fringe the
basin, the plateau country of southwestern Wyoming, eastern Utah, and
northern Arizona is composed principally of horizontal strata of sedi-
mentary rocks. Slow but constant elevation of the land area has allowed
the Colorado River and its tributaries to cut narrow, deep canyons into
the flat-topped mesas. This type of erosion reaches its culmination in
the Grand Canyon where the Colorado River has cut through all of the
sedimentary rocks down to the oldest Archean granites.

d by broad, flat valleys geparated

The Lower Basin is characterize i
accumulations of allu-

by low ranges. These valleys are filled by large
vial deposits.
osited

as was dep
r are califor-

Silt removed by constant erosion of the uppe ¥
Arizong,

a?d now forms the great delta of the Colorado River in
nia, and Mexico.




DESCRIPTION OF BASIN

structed or under construction above

Lees Ferry (Lake Powell, Flaming Gorge, Navajo, Morrow Point, and Blue
Mesa), together with Lake Mead downstream, have resulted in some mejor
chenges in the streanm regimen: (1) the stream channels subject to inun-
dation by these reservoirs will no longer be subjected to natural stream
erosion, (2) the accumulation of sediment within the reservoirs slows the
growth and flooding of the Colorado River delia, (3) flooding has dimin-
ished in many areas, and (4) sections of sediment-laden streams have given

way to clear water streams and lakes.

The new reservoirs recently con

The mineral concentration in runoff increases from the headwater areas
downstream and occurs in relation to the geologic character of the terrein
across which the Colorado River and its tributaries flow. The geologic
formations that largely contribute to the mineral concentrations in natural
runoff are evaporites of Peleozoic age, shale of Cretaceous age, and salt

and gypsum of Tertiary age.

B. Soils

Basin closely resemble the geologic
limited areas at the higher elevations
f its soluble constituents.

The soils of the Colorado River
formations of their origin. Only in

has the precipitation leached the soil mass O
Over most of the area both residual and transported soils are basic in

reaction and well supplied with carbonates with normal or mature soils
exhibiting a distinct horizon of carbonate accumulation. The impress of
soil-forming factors has resulted in the widespread development of soils
classified as members of the Gray-Desert Great Soil Group. In areas with
higher rainfall, soils of the Brown and Chestnut Great Soil Groups have
developed. Saline and alkall (sodic) soils occur in many parts of the

vasin.

) The residual soils comprise the larger area and are usually shallow

in depth over shale and sandstone of various ages. Many of the shales

are saline but contain much gypsum as well as other chloride and sulphate
salts. Some formations are high in sodium chloride and some have sodium
carbonate or bicarbonate strata. Very few residual soil areas are suitable

for irrigation development.

The alluvial materials are extremely variable and range from alluvial
fans end terraces, outwash plains, to jscustrine sediments. OSome areas
2?Ye.soils from material transported only short distances end resemble the
an;819al materisls. Other areas have soils which have been transported
wellml:fted extremely well. HIost of the agricultural areas are on these

-mixed alluviums and, therefore, the soils are quite variable.

Cipal§XtenSive areas of Eolian deposits occur in parts of the basin, prin-

brown ¥ southwestern Colorado. These uniformly textured soils are reddish

or adj:n color and have no resemblance to either the underlying formations

ereas tcent areas. These are excellent agricultural soils, but in many
opography makes agriculture difficult.
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C. Climste

The Colorado River Basin has climatic extremes, ranging between year-
round snow cover and heavy precipitation on the high peaks of the Rocky
Mountains to desert conditions with very little rain in the southern part
of the basin., This wide range of climate is caused by differences in i
altitude, latitude, and by the configuration of the high mountain ranges.
The encircling mountain ranges obstruct and deflect the air masses to such
an extent that storm patterns are more erratic than in most other parts of
the United States. Most of the moisture for precipitation on the Upper
Basin is derived from the Pacific Ocean and the Gulf of Mexico. The Pacific
source predominates generally from October through April and the Gulf source
during the late spring and early summer.

In the northern part of the basin most precipitation falls in the form
of winter snows and spring rains. Summer storms are infrequent but are
sometimes of cloudburst intensity in localized areas. In the more arid i
southern portion the principal rainy season is in the winter months with H
occasional localized cloudbursts in the summer and fall. g

Extremes of temperature in the basin range from 50° below zero to 130° %
gbove zero. The northern portion of the basin is characterized by short, »
warn summers and long, cold winters, and many mountain areas are blanketed :
by deep snow all winter. The southern portion of the basin has long,hot
summers, practically continuous sunshine, and almost complete absence of A
Treezing temperatures,

devertheless, the entire basin is arid except in the extremely high
gltitudes of the headwaters areas. Rainfall averages as low as 2.5 inches
in the southern end of the basin while total precipitation in the high
mountains may range from 40 to 60 inches annually.

D. Vegetation

Areas of higher elevation are covered with forests of pine, fir,
spruce, and silver-stemmed aspens, broken by small glades and mountain '
meadows., Pinon and juniper trees, interspersed with scrub oak, mountain
Dshogany, rebbit brush, bunch grasses, and similar plants grow in the
intermediate elevations of the mesa and plateau regions. Large areas
in the Upper Basin are dominated by big sagebrush and related vegetation.
gany of the streams are bordered by cottonwoods, willows, and salt cedar.

cattered cottonwoods and chokecherries grow in the canyons with the cliff
;°Se, the redbud, and blue columbine. A profusion of wildflowers carpets
dany.mcuntain parks. At lower elevations large areas are almost completely
szold of plant life while other sections are sprinkled with desert shrubs,
Oshua trees, other Yucca plants, and saguaro cacti, some of the latter
glant plants reaching 40 feet in height. Occasionally, cottonwoods or
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desert willows are found along jesert streams with mesquite and creosote
bush or catclaw and paloverde. In recent years many river channels have
been overrun with tamarix or salt cedar to the extent that a large volume
of water is being consumed by such vegetation. Measures are being taken
to curb the growth of phreatophytes to conserve water.

E. Hydrology

The Colorado River rises among lofty peaks more than 14,000 feet high
in the northwest portion of Colorado's Recky Mountain National Park, TO
miles northwest of Denver. It meanders southwest for 640 miles through
the Upper Basin to Lee Ferry. The Green River, its major tributary, rises
in western Wyoming and discharges into the Colorado River in southeastern
Utah--730 river miles south of its origin and 220 miles above Lee Ferry.
The Green River drains TO percent more area than the Colorado River above
their junction but produces only about three-fourths as much water., The
Gunnison snd the San Juan are the other principal tributaries of the upper

Colorado River.

The flows of the San Juan River are now controlled by the Navajo Dam,
the Green River by Fleming Gorge Dam, and when the Curecanti Unit Dams
are completed, the flows of the Gunnison will be largely controlled. Glen
Canyon Dam is the only major dam on the main stem of the Colorado above
Lee Ferry, but it will permit control of all flows leaving the Upper Basin.

The flow of the various streams in the Upper Colorado River Basin for
the 1941-1961 period is given in Tables 1 through 12. The records of flow
depict the characteristic wide fluctuations from month to month and the
considerable variation from year to year. The recently constructed storage
reservoirs will now level out some of these fluctuations.

The natural drainage area of the lower Colorado River below Lee Ferry
ayd above Imperisl Dam is about 75,100 square miles. This section of the
river is now largely controlled by a series of storage and diversion dams
starting with Hoover Dam and ending at Imperial Dam.

At the present time there is no significant storage on the main river
OT on the tributaries between Glen Canyon Dam and Lake Mead. The inter-
vening tributary inflow is erratic but amounts to almost enough to offset
the evaporation from Lake lMead.

c L&ke Mead provides most of the storage and regulation in the Lower
1010rado River Basin with the water being stored for irrigation and munic-
fP&% and industrial uses, generation of electrical power, and other bene-
icial yses.
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Lake Mohave, the reservoir formed by Davis Dam, backs water at high
stages about 67 miles upstream to the tailrace of Hoover Powerplant.
Storage in Lake Mohave is used for some reregulation of releases from
Yoover Dam, for meeting treaty requirements with Mexico, and for develop-
ing power head for the production of electrical energy at Davis Powerplant.

The river flows through & natural channel for about 10 miles below
Davis Dam, at which point the river enters the brcad Mohave valley 33 miles
sbove the upper end of Lake Havasu. '

Lake Havasu backs up behind Parker Dam for about 45 miles and covers
about 25,000 acres. A forebay was constructed in Lake Havasu from which
the Metropolitan Water District of Southern California pumps water into
the Colorado River Aqueduct. Lake Havasu also controls floods originating
below Davis Dam.

Headgate Rock Dam, Palo Verde Diversion Dam, and Imperial Dam all
serve as diversion structures with practically no storage. Imperial Dam,
located some 150 miles downstream from Parker Dam, is the major diversion
structure to irrigation projects in the Imperial Valley and Yume areas.

It diverts water on the right bank to the All-American Canal which delivers
vater to the Yuma project in Arizona and California and Imperial and Coa-
chella Valleys in California.It diverts on the left bank to the Gila Grav-
%ty Main Canal. Tables No. 13 through No. 17 include data on stations

in the lower basin.




pART III. HISTORY OF DEVELOPMENT

A. Acres Irrigated Prior to Colorado River
Storage Project Authorization

A study of the irrigated acreage in the Upper Basin shows that about
Irrigation development took place

800,000 acres were jrrigated by 1905-

gradually from the beginning of settlement about 1860, but was hastened
by the purchase of land from the Indians in 1873. Between 1905 and 1920
the development of irri ntinued at a rapid pece, and by 1920
pearly 1,400,000 acres were irrigated. Then the development leveled off
and there has been Very 1ittle increase since that time. The 1929 and
1939 agriculture censuses show a 1ittle over 1 ,100,000 acres irrigated,
with the 1949 and 1959 censuses recording & little under that amount.

in irrigated acreage in the Upper Basin ]
economic limitations in the availakility h
sily constructed de- i

The lack of further increase
is ascribed to both physical and
of water. By 1920 most of the lower cost and more e&a
velopments were in operation,
taken place since that time,

and, although some new developments have ]
i

ing out of production. {
i ]

i

i

!

i

they bave been offset by other acreages go-

ted in the lower Bagin below Tmperial Dam,
but only the principal areas above Imperial Dam are discussed in this re-
port. Studies of irrigated acreages within the Lower Basin show ahout
12,000 acres irrigated in Nevada and 23,500 acres in Utah, including
6,500 acres presently irrigated in the Dixie project area. - 3

A large acreage 1is irriga

. Irrigation began in the Palo Verde area in 1879 and was expanded be-
ween 1905 and 1908 by construction of an intake structure and gravity
canal. A new diversion structure was completed in 1957 allowing the irri-

gated acreage to be increased to T7 ,500 acres in 1961.

tem tII'I'iLgat:ion on the Colorado River Indian Reservation was first at-
by pted in 1870, but failure of the headgate structure resulted in flood-
: l9k;’=;6zsec”t,1ons of the valley. Other difficulties were encountered, and by
a1 Ol}ly 5,000 acres were actually irrigated. With completion of a new

version structure in 1942 the acreage has steadily increased so that

about 30,000 acres are now irrigated.

B. Depletions

During the period of record examined in detail in this report (1941-

i:%l% i;he average yearly consumptive use of weter within the Upper Basin

the 1y i8Lted to be about 1,685,000 acre-feet. This is low compared with

curat rigated acreage, but some jands do not have a full supply. No ac-
e determination can be made of the actusl amount of water consumed

10



HISTORY OF DEVELOPMENT

because not all of the diverted water is gaged and practically none of
the return flow is measured.

As water exported from the Upper Basin during the same period av-
erages about 315,000 acre-feet, the estimated average Upper Basin con=-
sumptive use was about 2 million acre-feet per year. Since completion
of the Colorado-Big Thompson project with initial diversions made in
year 1947, the transmountain diversions have increased to around 450,000
acre-feet. Yearly increases or decreases in reservoir content affect
annual depletions from tte Colorado River, but these changes have little
effect on average depletions, Essentially all surface water available
for use in the Lower Basin is now appropriated., The additional devel-
opment of lands for irrigation in new areas necessarily will be limited
to small areas on tributaries to be supplied by the conservation of flood
vaters; the development of groundwater; adjustments in present water uses;
and the salvage, where feasible, of present losses.

C. Water Compacts and Treaties
1, Colorado River Compact

Water of the Colorado River was divided between the Upper and Lower
Colorado River Basins by the Colorado River Compact which was signed in
1922 vy a commissioner of each of the seven States of the river basin and

by a representative of the United States. The dividing point on the river

betwseen the Upper and Lower Basins is at Lee Ferry, which is defined as
& point one mile below the mouth of the Paria River., The compact appor-
tions to each of the Upper and Lower Basins in perpetuity for exclusive

beneficial use a total of 7,500,000 acre-feet annually. In addition to the

&pportionment of 7,500,000 acre-feet, the Lower Basin is given the right
to increase its beneficial consumptive use of water from the Colorado
R%ver system by 1,000,000 acre-feet annually. The compact further pro-
“des.that the States of the upper division will not cause the flow of
the river at Lee Ferry to be depleted below an aggregate of T5 million
8re-feet for any period of ten consecutive years.

of thOne p?ovision in the compact permits exportation of the water out
and e basin as long as it is used beneficially in the seven basin States
the ;no?her pr"ovision recognizes the obligations of the United States to
of thndla.n tribes. The compact prescribes the manner in which the waters
vat € Colorado River system may be made available to Mexico under any

€r rights recognized by the United States.

the C"ggetcompl?ﬁt, in effect, cleared the way for legislation authorizing
it &lsos ruction of major projects such as Boulder Canyon project, and
ver B c}eared the way for compacts or agreements within the Upper and
asins to further divide the water among the States.

>

1



HISTORY OF DEVELOPMENT

2, Mexican Treaty

The treaty with Mexico, signed in 194k, provides basically for an 1
annusl delivery by the United States to Mexico of 1,500,000 acre-feet 4
of Colorado River water,

3., Upper Colorado River Basin Compact

With the weter allocated to the Upper Basin by the Colorado River
Compact and with the Mexican Treaty signed, the Upper Basin States be-
gan negotiations which resulted in the signing of the Upper Colorado
River Basin Compact in 1948, Under the terms of the compact, Arizona
is permitted to use 50,000 acre-feet of water annually from the upper
Colorado River system, and the remaining water is apportioned to the
other Upper Basin States in the following percentages:

s« o 51.T5 percent
« o 11.25 percent
« + 23,00 percent
« » 14,00 percent

State of Colorado « « »+ &
State..of New Mexico « « »
State of Utahh « « ¢ » o
State of Wyoming . o« o

.

e & & o
s o o o
e & s o

Congress had previously been unwilling to approve projects without
assurance that a water supply would be available, so this division of ;
vater smong the States permitted development in the Upper Basin to pro-
ceed and resulted primarily in the authorization of most of the Federal
projects above Lee Ferry that are mentioned in this report.

Neither of the compacts specifically mention water quality, but it
has been recognized since as a factor to be considered in developing
Proqects, and water quality studies have becn required by recent legis=-
letion authorizing the construction of projects in the Upper Basin,

Y. Arizona v. California suit in the Supreme Court

tn ?h? States of the Lower Basin have never agreed to a compact for
5he division of the use of the waters of the Lower Colorado River Basin. 3
inEOSt&te of Arizona filed suit in the Supreme Court of the United States !
ni cFOber 1952 against the State of California and others for the deter=- I
te:§tlon of the rights to use the waters of the Lower Colorado River sys- :
dec; The Supreme Court gave its decision on June 3, 1963, and issued a k
Wateie on March 9, 196k, providing for the apportionment of the use of the
States of th? main stream of the Colorado River below Lee Ferry among the i
Mexics of Arizona, California, and Nevada. The States of Arizona and New f
ten ig were granted the exclusive use of the waters of the Gila River sys-
itieg tthe United States. The decree did not affect the rights or prior-
he 0 the use of water in any of the other Lower Besin tributaries of |
Colorado River,

12




HISTORY OF DEVELOPHENT

The decree permits the States of the Lower Basin to now proceed
vith developments to use their apportionments of Colorado River water.
Major new developments would be the Southern Nevada Water Supply Proj- ;
ect in Nevada, the Dixie Project in Utah, end the Central Arizone Proj- d

ect in Arizona.

D. Economic Conditions

agriculture in the upper Colorado River drainage
basin generslly parallels the prosperity of the livestock industry. With
vast areas of fine range land available for summer grazing, livestock
production is limited by the production of hay for winter feed.

The prosperity of

Intensified development of mineral resources in recent years has

created new employment opportunities, including off-the-farm work for
3 commercially important mineral

meny farmers, The most éxtensive an

resources of the basin are coal, 0il, and natural gas. The Upper Basin
is also the leading domestic source of vanadium, urenium, and radiumn
ore, and molybdenum. Copper, zinc, lead, silver, and gold are also com-
percially important. The increase in population resulting from new job
opportunities has created new merkets for locally produced and imported
products, has taxed municipal facilities and water supplies in several
areas, and has increased demands for electricity. Raw materials are
stimulating industrial activities in areas adjoining the upper drainage

tasin, particularly areas near Denver, Pueblo, Provo, and Salt Lake City.

‘nese adjoining areas all import water from the Colorado River Basin and
without the imported water their economic growth would be limited.

. Tourism as an industry has increased significantly in recent years

tecéu:lse of the many natural attractions. Manufacturing as a basic indus-
F=] . . . > .

ry is of relatively minor importance 1n the Upper Basin.

Riverlrrigated areas in the Lower Colorado River Basin using Colorado ‘
inte ‘fa'faer are highly productive and the agricultural operations very 4
othel;lsifled. Gross crop values per acre probably are greater than any i
&mrox;‘ea of comparable size in the world. TFor the 1963 crop year, N
Bag in wmately T{&9,2OO acres of irrigated land in the Lower Colorado River 8
duceq aeie' provided a full water supply from the Colorado River and pro-
avers otal gross crop income of about $261,753,000. This gives an
ge gross crop income of $349.00 per acre.

in thzhiaze.xcific Sou{:hwest ?s one of the most rapidly developing areas
Vater f‘o - lOn', t'Joth 1ndu§tr1ally and population-wise. Colorado River
109 incop Ic"mntclpal and industrial purposes is supplied to approximately
Supply raﬁ—rra ed areas.and other communities in this area. This water A
complete Si,les from a minor supplemental supply for some entities to & i
pply for others. i
|
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HISTORY OF DEVELOPMENT

During 1963 approximately 1,100,000 acre-feet of Colorado River
water was supplied to incorporated areas and other cormunities primar-
ily for municipal and industrial purposes. This water supply served
a population of about 8,396,000 people.
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PART IV. AUTHORIZED DEVELOPMENT

A. Acres to be Developed

About 212,000 acres of new land to be irrigated within the Upper
Colorado River Basin under the recently authorized projects considered
in this report represent an increase of about 15 percent over the pre-
viously irrigated area. Approximately 70 percent of this increase is
included in two projects~--the Seedskadee project in Wyoming and the
Navajo Indisn Irrigation project in New Mexico. The remainder consists
of new screages that have been or will be added to presently irrigated
areas as a firm water supply becomes available by means of storage or
other newly constructed facilities.

The only new lands which have been authorized for development in
the Lower Colorado River Basin sbove Imperiel Dam are lands within the
Colorado River Indian Reservation below Parker, Arizona. One hundred
and eight thousand (108,000) acres of land on this reservation is re-
ported to be planned for development. resent develorment is about
30,000 acres. Because the time schedule for development of these lands
is uncertain, they have not been considered in estimates for this report.

The Dixie project in Uteh, recently euthorized, would add 11,615

acres of new land to the presently irrigated area of 9,hk5 acres in the
Virgin River Basin. ‘

B. Depletiocns on New Projects

The anticipated new depletions of weater from Federal projects re~
cently suthorized and other miscellsnecus projects are indicated in Table
No. 19, The 649,000-acre-feet depletion resulting from reservoir losses
giicrement No. 1) will occur gradually as the reservoirs fill, with the
Lakl depletion dependent primarily upon the time required for filling
1 e Povell. Of the remaining 1,390,000 acre-feet of depletions tabu-

ated, it is estimated that sbout 800,000 acre-feet will be depleted by

;Zli with the remasinder occurring graduelly during the next 10 to 15
S.

& The new depletions include 602,000 acre-feet of transmountain
LVersions,

The Dixie project will deplete the Virgin River basin by 62,000

acre. s . .
Cii: fEEt, including 8,300 acre-feet for a municipal supply for Cedar
’» Utah,
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AUTHORIZED DEVELOPMENT

C. Economic Impact

The impact of the authorized storage units and participating proj-
ects on the economy of the Upper Basin is highly significant and increas-
ingly evident as construction work proceeds and reservoirs are formed
which provide water for jrrigation, municipal and industrial uses, power
production, &nd recreational opportunities. Approximately $500 million
hes already been spent on construction out of an estimated $1.3 billion.
The economic impact of this expenditure has been widespread as equipment,
paterials, and lebor have been acquired from throughout the nation and
foreign countries. Especially significant is employment in the vicinity
of construction. Two new permanent communities (Page, Arizona, and Dutch
John, Utah,) have been established for construction and operation of the

storage units.

The irrigation water supply used by the participating projects is
estimated to total 1.l million acre-feet annually. Net farm income from
use of this water on 350,000 acres of land alreedy partly irrigated and
310,000 acres of new land including lands served by transmountain diver-
sions is estimated to increase $30 million annually. This farm income
will help stabilize the local economy end will create an equal amount of
nonfarm income.

_ About 190,000 acre-feet of water for municipal and industrial uses
will be provided by the participating projects. This is enough water to
supply the needs of approximately 3/4 of & million persons, including
the needs of the municipalities, businesses, and industries which serve
and support them.

Hydroelectric power produced at the storage units and participating
igoqects will amount to approximately 5.6 biliion kilowatt~hours annuelly,
. ding over one-third to the installed electric powerplant capacity and
bergy output in the Upper Basin States. Put another wey, the added
§OWer WI‘Lll approximately equal the 1962 electric powver consumption in
evw Mexico and Wyoming.

in Outdoor recreation provided by the many reservoirs in boating, fish-
8, etc,, is already running close to one million visitor dsys annually

gi:tiz expected to at least triple when all of the rgservoirs are com-

BasinW&ter holds the key position in the development of the arid Upper

PhOSpk.x tThe area is a tregsure house of natural resources, such as coal,

wily ate, oil end gas, oil shale, potash, and others. Water and pover

ang mpermlt the continued development and utilization of these varied
any resources.
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AUTHORIZED DEVELOPMENT

Water from the Dixie project will improve and stebilize economic
conditions in southwestern Utah, and electrical energy from the potential
Msrble Cenyon and Bridge Canyon projects will further enhance economic
conditions in the rapidly growing southwest area.

T




PART V. BASIC STUDIES

A. Procedures

Studies of past and future effects of storage and irrigation projects
on the quality of water downstream depend primarily on records of stream-
flov and quality of water collected before the project was constructed as
well as afterward. Many projects were built before the need for anteced-
ent data was recognized, and as a result data adequately defining the
effects of existing projects are rare.

The primery requisites for a comprehensive quality of water study of
an irrigated area are inflow and outflow measurements of both quantity
and quality of water. Each gaging station and quality sampling site is
expensive to install and maintain, so with limited funds available care
must be exercised in the selection of special study areas. If gaging
stations are already in operation, these are used with the addition of
quality sampling. If gaging stations do not exist, funds are advanced
to the Geological Survey through a cooperative program to install and
maintain stations and to collect and analyze the water samples.

A meaningful study should be based on a period of at least four to
ten years on the smaller or well-defined basin areas with the length of
period partly dependent on how stable the irrigation practices are. It
must be recognized that each area will have a different effect on water
qu&l}ity. To reflect the effect of continuing development in larger
basins, studies will need to be continued for a long period.

So far the studies in the basin have been limited to a comparison
of the total dissolved solids in the inflowing water and the return flow ;
vater, No attempt has been made to determine wpter ornd total dissolved g
solids, losses by deep percolction, to detect underground aquifers
thet might be sugmented with return flow, or to evaluate changes in chem-
fcal characteristics (other than dissolved solids) resulting from develop-
ment,

Studies prior to irrigation would be helpful, but they have not beea E
bade in most areas, so comparisons must be made when new land is added or i
Devw storage is made available. A study is planned for the Seedskadee, proj-
?,Ct area at a later date. This will give a clear-cut comparison between
before" ang "after" irrigation conditions since no land is presently i
rrigated on the Seedskadee project. M

Under favorable salt balance conditions, an amount equal to or
gre'f‘ter than the amount of dissolved solids carried to the land by irri-
Bation water is assumed to be carried off the land by irrigation return

OVS. The term "pickup of dissolved solids fronm irrigated lands¥ as
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BASIC STUDIES

used in this report epplies to dissolved solids picked up in addition to
favorable salt balance conditions.

Studies conducted thus far indicete that there is much veriation in
" the amount of pickup from irrigated land. For comparison the analyses
in this report are based on values of zero and two tons per acre pickup
from new irrigated land. The results of both analyses are shown in Table
No. 18, UNo sdditional pickup is assumed from supplemental irrigation,

B, Streamflow and Quality of Water Measuring Stations

The study period for the 1963 report was from 1941 through 1958,
inclusive; the period for the 1965 report has been extended an additional
three years through 1961. Both flow and quality records are available
for this extended period. The Green River, Wyoming, station has been
added to show the effects of upstream developments and to better define
the quality of water entering Flaming Gorge Reservoir. This Green River
station is in a good location to measure the effect future development
gf the Seedskadee project will have on quality of water in the Green
River,

Quality of water and flow records are generally available for the
17 stations selected for this study of the Colorado River Basin, When
records were not available, they were developed by corollary studies
, from which data for the periods of missing records were estimated.

r Figure No, 1, as well as the following descriptions, summarizes

S:(l:OI‘ds for the period of study. Besic records used in this report were

p;-QECted from those obtained by the Geological Survey under a continuing

Dmg"am ?Or collection of water records. Part of the data collection

to gram is supported by funds transferred by the Bureau of Reclamation
the Geological Survey.

§ s°lid’£°h simplify tabulation, monthly values of flow and total dissolved
tes &Xe.been rounded to the nearest 1,000 except for concentration

and th; This rounding resulted in some differences between the recorded
or bey computed monthly concentrations when the flows were often near
oW 1,000 acre-feet and the loads below 1,000 tons. For example,
o :ssan Rafael and Duchesne drainages some of the late summer flows
c%c%ts than 1,000 acre-feet per month; hence, some monthly values of
ration shown in the tables differ from those actually recorded

e
Watfecteqd, Similerly, minor differences from published data in

19

Cayg
are .- OF the method of rounding; nevertheless, the annual concentrations

T e At e b ot

ii
i

R L T

e s MR




BASIC STUDIES

ponthly concentrations occur in isolated instances in the flow and qual-
ity tables for the other stations.

e and method of derivation for each of

A brief resume of the sourc
1 and in Tebles No. 1 to No. 17, inclu-

the records shown on Figure No.
give, follows:

Stations with complete records

Records of flow and water quality are available for nearly all of
the 19b1-61 period for the Green River et Green River, Utah (Table No. 5)3
for the Colorado River near Cameo, Colorado (Table No. T); Gunnison River
pear Grand Junction, Colorado (Table No. 8); Colorado River near Cisco,
Utah (Teble No. 9); and San Juen River near Bluff, Uteh (Teble No. 11).
Minor extensions only were needed to £111 in short periods of records

for a few of these stations.
Green River near Green River, Wyoming

Flov records are avaeilable at this station from April 1951 and qual-
ity records from March 1951. The records have been extended back to 1941
by correlation with nearby stationms.

Green River near Greendale, Utsh, and near Ouray, Utah

) Flow measurements or comparsble data are available for the Green

“iver near Greendale (Teble No. 2), but chemical quality of water measure-
;xents are avaeilable only for the years 1957 through 1961, inclusive.

1;33 measurements near Oursy, Utah, (Teble No. }) are available for the
and 161 period, but quality records are limited to the years 1951, 1952,
rec 957 through 1961. Extensive correlations with other available -
Showzds On-the Green River system were employed to develop the estimates

herein for both streamflow and dissolved solids.

Duchesne River near Randlett, Utah

data Flow re?ords have been obtained continuously since 1943 and quality

htio;re availsble for 1951 and 1957 through 1961 (Teble No. 3). Corre-

to e t?‘ with other stations in the Duchesne River system were employed
Stimate the data for the nissing periods.

San Juan River near Archuleta, New Mexico
mentsm""" ?.nd quality losd date presented are a combination of measure-
obtained near Archuleta and at Blenco, New Mexico, with some ad-

Just
latifo"znts and correlations for the period 1945-61 (Table No. 10). Corr=-
S vere employed to estimate the data for 1941-45,

20

|
i
N
i
H
H
!
!

e e A P S P A TS T



BASIC STUDIES

San Rafael River near Green River, Utah

Correlations were used to estimate flow at this gage from 1941 to
1945 after which measurements of flow were taken (Table No. 6). Quality
sampling was begun in 1946 and is complete for the remainder of the study
period except for 1950. Extensions of available data provided satisfac-
tory estimates of the quality load for the missing years.

Colorado River at Lees Ferry, Arizona

This station has complete flow records available for the study period
but lacks quality of water measurements for 1941, 1942, 1946, and 1947
(Teble No. 12). Load data for these years were estimated by extensive
miltiple correlations using data for the Colorado River near Cisco, Utah,
and near Grand Canyon, Arizona; the Green River at Green River, Utahj;
and the Sen Juan River near Bluff, Utsh, as well as the Lees Ferry record.

Colorado River near Grand Canyon, Arizona

Discharge measurements are availasble for the period of study and
chemical quality records are available except for the period December
1942 to August 1943 (Table No. 13). Loeds for the periods of missing
records were estimated from records at upstream stations.

Virgin River at Littlefield, Arizona

) Discharge measurements were obtained for the study period but qual-
ity data are availsble only from July 1949 to December 1961. Detailed
correletions were employed to estimate the data for the missing period
(Table No. 1h).

Colorado River below Hoover Dam, Arizona-Nevada

(Tah Discharge and quality records are available for the 194161 period
bei le No. 15) to present, except for the period November 19kLk to Septem-
X 1950 when these quality data are based on specific conductance analy-
es only for intermittent intervals (Table No. 15).

Colorado River below Parker Dam, Arizona-California

of thDischarge measurements for the study period are included in records
194 ; Geological Survey. Quality de.afca have been obtained since July
Lake HY the Metropolitan Water District of Southern California at the
dat avasu Intake Pumping Plant and are published in 1ts Report Wo. 815
ed November 1963, The six months of missing record were obtained by

c N
°rrelation (Table No. 16).
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Colorado River at Imperial Dam, Arizona-Californis

Discharge figures are available for the study period. Those from
october 1942 through September 1960 are based on the .combined records of
discharge obtained at geging stations on Colorado River at Yuma, -
ppericen Canal near Imperial Dam, Gila Cravity Main Canal at Imperial
nem, Yuma Main Canal at Laguna Dam, and North Gila Valley Canal at Laguna
nem less that of Gila River near Dome, Arizona. Records after September
1960 are based on the combined daily discharge of Colorado River pessing
Imperial Dam and at gaging stations on All-American Canal near Imperial
Dam and Gile Gravity Meain Canal at Imperial Dam.

Quality data for the period January 1941 to 1943 were obtained from
the U, S. Department of Agriculture salinity laboratory at Riverside,
Celifornia, and the remeinder, 1943 to 1961, were obtained from U.S.
Geolozical Survey Water Supply papers end provisional records and are
based on data for the Yume Main Canal below the Colorado River sivhon
Table No. 17). '

C. Anslyses

Published quality of water records consist of a combination of
strenm discharges with chemical analyses of stream water samples collected
a8t more or less regular intervals. The relisbility of the records depends
oo tie accuracy of the streamflow records, the frequency of collection
fmd representetiveness of the samples, the stability cf the samples dur-
ing the storage periods prior to the meking of the analyses, the complete=-
ne§§ and accuracy of the individual analyses, and the manner in which the
individual samples are combined before analysis to represent increments
of stream discharge.

Most of the water analyses forming the basic data for the chemical
gifol‘ds in this report were made in the laboratories of the Geological
Ut;Zey at.: Washington, D. C., Albuquerque, New Mexico, and Salt Lake City,
Vet » using standard procedures, by chemists specifically trained in
ou;er analysis. During the 2l-year period considered there were numer-
duct?hanges in laboratory techniques and procedures, mostly due to intro-

ion of new instrumental methods. New procedures were adopted only
:ﬁir careft.ll investigation to insure results consistent with those ob-
an ’ed.pre\nously. Some of the quality of water records are based on
Re:iysm-()f samples by Bureau of Reclamation laboratories. Bureau of
ve ama{:lon results end methods have been checked by the Geological Sur-
Y t? insure comparable records. Analyses by the Metropolitan Water
“*StI‘ICt have been made by standardized rrocedures and eppear to be com-
z:iable‘with analyses Ly the Geological Survey. It is probable that

Ors in the load computations due to errors in the analyses are less

th . . . R
80 those due to changes in the samples uron storage,inaccuracies in

&upling, or inaccuracies in the determination of stream discharges.
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BASIC STULDIES

D. Special Studies 1

gpeciel quality of water studies have been made in a number of irri-
gated areas to determine storage and irrigation effects on water quality.
sufficient quality data have been collected by the Bureau of Reclamation
{p three of these areas to indicate the trend under varying conditions.

i, Eden Erogect

‘The first of these is the Eden project in Wyoming where collection
of data began before the Colerado River Storage Project Act was passed
in 1956, Data are available for the eight years 1955-1962 which cover
wst of the development period. The dissolved solids pickup during the
eerly years of operation was high but decreased thereafter. It is
believed significant that the pickup remained essentially the same through
1960, 1961, and 1962, although over twice as much water was available
for irrigation in 1962 &s in 1960 or 1961. It now appears that the ini-
tie) heavy leaching is over and that a rate of pickup of dissolved solids

‘;ﬁt\ler than observed in the 1955 to 1959 period can be expected in the
ure,

The results of this study, shown in the table on page 2k, involve
sm‘“ complications. Some water loss in addition to the water consumptively
zzd‘t"y crops occurs in the irrigeted ares and between the irrigated area
cons‘.'le measuring point on Big Sandy Creek. For example, some water is
me-‘ﬂid by nonbeneficial vegetation. The pickup of salts from the irri-
vers m&rlld would undoubtedly be greater if this additional water loss
. boic uded, On the other hand, because of the location of the measur-
ir,é t ots, some natural pickup from nonirrigated areas is included, tend-

compensate for some of the additional water and salt loss.

the tSf’ll‘ét::‘Cic>rx of data will continue for a few years to further determine
,_&as!u.:nd in salt pickup and whether possible errors in quality or flow
Zents have unduly influenced the conclusions.

ﬁifgén project has had a long history of drainage distress with
tionn salt accumulation. The construction of drains relieved this
$trepm and caused the dissolved solids accumulation to leach into the
% the % The.V&lues by years for the eight-year period are tabulated
°lloving page.

-3 reg
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BASIC STUDILS

Eden Project

Ac.-Tt. Total Total Differ- Tons/
Year or tons inflow outflow ence Acres acre

1955 A.F, 53,400 19,700 33,700
Tons 11,300 56,800 45,500 8,700 5.2

1956 AF, 67,800 21,100 46,700
Tons 19,200 61,600 42,400 8,600 5.0

1957 ALF, 77,600 Lk ,900 32,700
Tons 16,900 85,900 69,000 10,500 6.6

1958 A.F, 78,900 37,500 41,400
Tons 15,900 87,700 71,800 12,900 5.6

1959 A.F. 44,600 15,800 28,800
Tons 9,700 60,300 50,600 13,000 3.9

1960. A.F. 34,900 11,100 23,800
Tons 10,100 Lo, 700 30,600 12,700 2.k

1961 A.F. 34,000 8,200 25,800
Tons 8,700 32,500 23,800 12,000 2.0

1962 A.F, 81,000 26,500 54,500
Tons 20,900 48,900 28,000 14,100 2.0

2. laPlata River Study

) A quality of water study has been made of privately irrigated lands
in the LgPlata Piver drainage, located in southwesterrn Colorado and
berthwestern New Mexico. The LaPlata River is tributary to the San Juan
River, a few miles below Fermington, New Mexico. There is very little
sisrage of water, and the lands are subject to irrigation with natural
iﬁuoff, with flows high during the spring and low after midsummer. Under
ese conditions more water is applied than necessary early in the sea-
iin a{ld shortages are the rule in the late irrigation season. Therefore,
al:E’;aI’lClilalzs in tons per acre, as noted in the table, is low because the
cen does ?ot have a full water supply and because the full acreage has
used in the computations.

esanuality has been studied at three locations in the LaPlata drainage--
or ;;us, State Line, and Farmington. The results given are averages
the da‘i 1941-1960 period. Some correlations were necessary to extend

& over the full period.

LaPlata River between Hesperus and Colorado-New Mexico State line

Lo, o+
0:.';;:']' Differ=- Acres Tons/
e fes Inflow Outflow ence irrigated acre
Tons o 33,000 26,000 7,000
4,000 14,000 10,000 15,000 0.67

2k
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LaPlata River between State Line and Farmington

Ac.-ft. Differ-  Acres Tons/
or tons Inflow OQutfiow ence irrigated acre
Acre-feet 26,000 22,000 4,000
Tons 14,000 23,000 9,000 9,000 1.00

Lends in the lower LaPlata drainage area have a high potential for
sclt pickup and the average concentration is a little over one ton per
acre-foot (23,000 tons & 22,000 acre-feet) at Farmington, whereas the
average concentration at the State Line is 0.54 ton per acre-foot (14,000
tons ¢ 26,000 acre-feet).

To estimate the effect on the LaPlata area of importing 225,000 acre-
feet anpually from the Animas River, a hypothetical operation study of
the potential Animas-LaPlata project was made for the 1941-1956 period.
A pickup of 1.5 tons per acre was assumed and the resulting average
annual T.D.S. concentration in the LaPlata River near Farmington varied
from 0.87 to 1.48 tons per acre-foot. It appears that full project de-
velopment would not create a quality problem in the San Juan River.

) Sampling and studies in this particular area will not be resumed
until there are additional significant developments in the LaPlata area.

3« Florida Project

Construction of the Florida project is now nearing completion. The
I.Aemon Reservoir on Florida River will regulate the flow of the river for
}I‘I‘igation of 19,450 acres of land including 5 ,730 acres not previously
irrigated and 13,720 acres in need of supplemental water.

In order to obtain quality information under preproject conditions,
flo"f and quality data were collected at several points in the Florida
Project area beginning in 1958. A study has been made of these data for
the period 1958—1962 to show the effect that irrigation of these lands
?_13 on the quality of return flows leaving the project under the condi-

ion of no storage. Data to be collected subsequently will reflect proj-
&Ct conditions including storage, and an operating period of about 5
Years will be necessary before the results of project operation will have
€nough effect to warrant another study.

tio An attempt was made in this study to measure the effect of irriga-

own-ln the Florida area on the quality of water in the Animas River be-

encelts confluence with the Florida River. It was found that the differ-

he in concentration however is scarcely discernible and is not within
accuracy of measurement of either flow or quality.
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Floride Project, Colorado

Pickup Loss

Ac.=-Tt. Differ~ tons/ tons/
Vear or tons Inflow Qut flow ence acre acre
1958 A.F. 99,800 90, 360 9,4L0

Tons 14,315 15,470 +1,155 0.08
1959 AT, 28,260 14,300 13,960

Tons 4,900 4,365 525 0.0k
1960 A.F. 73,130 60,600 12,530

Tons 10,600 11,730 +1,130 0.08
1961 A.F. 58,490 41,430 17,060

Tons 9,100 8,970 130 0.01
1962 A.F. 67,070 48,470 18,600

Tons 10,220 10,220 0 0

From the sbove tebulation it is apparent that there has been a very
small amount of pickup. The concentration of total dissolved solids in
the inflowing water ranges from 0.1k to 0.17 ton per acre-foot, and that
of the outflowing weter ranges from 0.17 to 0.30. About 13,720 acres were
irrigated prior to construction of the project facilities.

_ As in the LaPlata study, the full irrigable acreage was used in com-
Puting the pickup in tons per acre, even though some land has had a limited
Suily of irrigation water; therefore, the apparent losses of salt end the

iﬁremely low pickup may be due to lack of sufficient water to insure
taching,

. Irrigation has been practiced for many years in the Florida area
qlt?}out adverse effects because of the extremely good water and the good
“ralnege conditions.

o The Florida project soils and the adjoining Pine River project soils
sg‘i‘n&turally low in salinity and alkalinity, and the amount of dissolved
1ds removed from these projects is about equal to the amount deposited.

pl_OJeV'e:ry little increase in T.D.S. pickup is expected when the expanded
1oy zt goes into full operation. The collection of quality and stream-
Mhen ata will be discontinued for a few years on the Florida project.

Tige i}olllection of data will be resumed and another study mede to deter-
I&nds he effect of the increased water supply and the irrigation of new

.

Set 'ghe studies described above afford some support for the assumptions
Pep &crth_earlier in the report that a pickup range from O to 2 tons

The pire is indicated for irrigated acreages after the initial leaching.
the Ckup on the Florida project is about one tenth ton per acre, and

leachgigthe Eden project may average about 2 tons per acre after further
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Considerable veriation in the effects of irrigation return flow on
yster quclity 1s to be expected. Differences arise due to the size of
the irrigated areas, the number of times the return flow is reused, pPro
erties of the gsoils and drainage area, pumber of years land has been irri-
gated, nature of aquifers, rainfall, dilution, temperature, irrigation
pethods, storage reservoirs, vegetation, and type of return flow channels.

rtaken on existing projects in small,
closely controlled areas primerily to determine consumptive use and return
flov. With a small additional expense, it will be possible to obtain in-
flow and outflow quality data and thereby determine the effect of irriga-
tion on water quality. Results from these studies will not be available
for some time. The study areas are purposely being held small to achieve
vetter control, but they will be as representative as possible of existing

projects. The results pertaining to the quantity of return flow will be
very helpful in estimating effects on water quality of return flows from
larger areas where measurement of inflow and outflow is not always possi-

le or practical.

Studies are now being unde

Special studies in other areas in the basin will be undertaken from
ditions, end studies of proj-

time to time to determine water quality con

ests such as Florida and Eden will be repeated or continued in order to
if’al\_late changes with time. The more complex areas will be considered
{r investigation at a later date when sufficient funds are available to

2 iy out meaningful studies. Projects in this category include the Grand
Vé‘:s?y and Ifncompahg;re projects in Colorado and possibly some direct di-
Verdlorx} projects along the Colorado River below Hoover Dam, such as Palo
consid all?:y‘ al?d the Colorado River Indian Reservation. An important
!‘er:urpe?twn in guality studies 1is measurement of return flow. If the
iy t;udlow can be measured and its quality determined, the water and
id it gets.can be computed because the inflow is nearly always gaged

§ quality easily determined.

i
h .

. _
Lower Colorado River Studies

'~T.ren1§1;°15urdge Irelan, of the Geological Survey, in a pai7r titled,
"Both g n Quality of Water on the Lower Colorado River,” states that
Plokeq ue relative and absolute quantities of sodium and chloride loads
have IP; by ’f:he Colorado River between Hoover and Imperial Dems seem
Thig wae een increasing, particularly during the last 5 to 10 years.
» no doubt, caused by leaching of the more than 40,000 acres of

T
ecently brought under cultivation.

ion and load of salts in the water

"A
ot lthough the average concentrat
ed in recent years, the

the
Colorado River at Imperial Dam has increas

1 (0 -
mﬁvestlgation of the Water Resources of the Lower Colorado
19’ U.S. Geological Survey, Open-File Report No. 3, dated
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{pcreases have been relatively small end of little consequence to down-
stream water users. With further leaching of new lands by continued
jrrigation, the gain in concentration between Hoover and Imperial Dams

pay be expected to decrease.”

to 1950 the weighted-average concen=

He further states that prior
ide were about 10 ppm greater at

trations of both sulfate and chlor
Imperial Dam than at Hoover Dam. Since 1650 the differences in concen-
tration have always been greater than 10 ppm, have generally been greater

then 20 ppm each year, cnd have ranged up to nearly 40 ppm.

The 40,000 acres of new land that have been brought under irrigation
are in the Palo Verde Velley, the Colorado River Indian Reservation, and

on Federal lands along the river. Most of this new land has been some-

vhat saline, and leaching has added significantly to the downstreanm

chloride load.

Below Hoover Dam water quality along the main stem of the river is
checked by analyzing daily samples teken at key stations operated by the
Bureau of Reclamation in cooperation with the Geological Survey. Data
obtained above each project diversion and below the return flow from the
project show the effect irrigation haes on water quality in each section

of the river. Data are obtained periodically at verious points along

the river and in drains returning vater 1o the river in cooperation with

the‘U.' S. Geological Survey, the Colorado River Indian Agency, the Metro-
politan Water District, the Imperial Irrigation District, and others.

. A limnologicel survey of Lake Mead is now being conducted by the
ureau of Reclamation. Semples are being obtained at 17 locations in

the Boulder Basin of Lake Mead for determination of temperature, PH,

conductivity, and dissolved oxygen and carbon dioxide contents. Chemical
d for samples from some

':;alyses for dissolved solids are being obtaine
the selected locations. These data are supplemented by observation

of turbidity end unusual conditions.
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PART VI. QUALITY OF WATER

A, Historic Condition

The historic weter quality situation at eleven key stations in the
Upper Basin for the 1941-1958 period was previously reported in the Jan-
vary 1963 report, both in narrative and in the tabulations. The station
Green River near Green River, Wyoming, has been added. Three additional
vears of record have been accumulated, and new summaries have been com-
pleted., Runoff during the three years added--1959, 1960, and 1961--was
much below normal. This reduced the average runoff for the longer 21-
year period over that for the 18-year period. Low runoffs generally re-~
sult in higher concentrations, and this was true for the 1959-1961 period
vith 1959. at 0.96, 1960 at 0.81, and 1961 amounting to G.97 ton per acre-
foot at Lees Ferry. The previous average concentration at the same sta-
tion for the 1941-1958 period was 0.72 ton per acre-foot, and the new
:verage for the 1941-1061 period is 0.Th ton per acre-foot, or 8,558,000

ons,

In the operation period 1941-1958, used in the 1963 report, Lake
{’OVell content increased by over 8,000,000 acre-feet, resulting in some
impoundment of dissolved solids in the reservoir. For the period 1941~
}961, the beginning and ending contents remain near 14,000,000 acre-feet
51;‘;3 Permit’f.ing better evaluation of the effect storage has on quality.
> S essentially amounts to a full cycle of operation with no carryover

< dissolved solids in the reservoir.

in thLoad data for all twelve stations in the Upper Basin are summarized
e tables along with data for five stations in the Lower Basin.

o"f]h; average historical concentration of dissolved solids at Grand
reriog :;_the 1941-1961 period increased by 0.02 over the 1941-1958
e o O;re ile the congentration remained the same below Hoover Dam for
Hoovey b a;POHdlng periods. Comparison of the Grand Canyon and below
staty data shows a large increase in concentration at the Hoover
dec!‘ease zn over Grand Canyon during the early part of the period and &
n some years during the latter part of the period.

C&ny

lov Pi:kzong?‘!‘ison vith the below Hoover Dam station, the staticn. be-
“'erage disﬁ-'Z,Shows a decrease in average concentration, a decrease in
Ussolye a sgg?'rge of 777,000 acre-feet, and a decrease in average total
loadld? Of‘ 950,000 tons per year. Comparison of the concentra-
and 1 S indicates a possible loss of dissolved solids in Lake
ake Havasu beyond that diverted to the Metropolitan Water

°f Southern Californie.
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Between Parker and Imperial Daps

599 ,0
fons per year of t

The concentratio
field, Arizona, is hi
tration increaces

00 acre-feet in the sverage dischar
otal dissolved solids.

n of dissolved solids i
gh but the discharge is small.
the overall concentrati

there is & further net decrease of ;
ge but & net increase of 387,000 :

n the Virgin River at Little-
The higher concen-
on of water discharged from Lake

ltead by about 0.02 ton per acre-foot.

B. Ionic Loads

Anpual summaries of the jonic 1
for the 1941-1961 period have been i
pict quality conditions at Vv
loads in equivalents per mil
principal io
The smount of potassium is negligi
information is also availab
No. 32).

arious key stations.
1ion times discharge in acre-

ne with totals for the three cations and for
ble andcarbonates are lacking.

le on a month

at 12 stations in the Upper Basin
s report to further de-

The tables give ionic
feet for the six
the three anions.
This

1y basis (see example, Table

oads
ncluded in thi

to the Lake Powell area

A study based on the various 1

from the Colorado, Green, San Rafae
for comparison with the ionic load data

represent conditions prior to storage in

lected after storage begins will permit

.
fore and after storage, and will provide

:¥m§ntration of ions in the reservoir
C;ff}culty.th§t becomes apparent from t
strznaﬁge in ionic load is frequent

anflow and quality measurexent.

The ionic changes according to the study

Lon
C&lc ium
Magnesium
Sodium
Bicarbonate
Sulphate
Chlorige

Total Dissolved Solids

30

ons inflowing
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ly within the range of accuracy

The resultant data

Lake Powell. oimiler data col-
comparison of conditions both be-
information about changes in
basin resulting from storage. One

his study is that the percentage
for

at Lees Ferry.

averase as follows:

Percentage increase
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upstream tritutaries
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C., Present Modified Condition

During the 21-year ‘period of study covered by this report, none of
the depletions listed in Table No. 19 were in effect. Some new deple-
¢jons began after 1961; therefore, the depletion effects for present
-odified flow purposes will be the same as those used in the 1963 Quality

¢? Water report.

Present modified flow, as defined for this report, is the flow ex-
pected at any point with all upstream existing projects in operation for
tze full period of study. It was estimated at the various stations by
sssuning & recurrence of past water supply conditions and by deducting
fron the snnual historical flows the depletions that would have resulted
rom the operation of all upstream projects constructed since that year.
It should be noted that when a project becomes fully operational, the gag-
irg station reflects the depletion and present modified flow then becomes

equal to historical flow.

Historical flows since 1941 have been affected by the transmountain
diversions of the Colorado-Biz Thompson project and the Duchesne Tunnel
3¢ the Provo River project, slong with a number of small in-basin develop-
tents, Most of these in-basin developments have been made possible by
tev storage facilities, thereby permitting more consumptive use on &
szaller acreage.

. After the present modified flows were computed, the quality data

' "¢ extended to give the expected quality for the study period. Quality
‘8 vere computed by taking into consideration the weighted average of
’:;’;Czr}centr"ations of total dissolved solids for the various transmound{-
:'evél iversions, Also, the change in quality resulting from the in-basin
-y opments was computed on the basis of an assumed pickup of 2.0 tons

. otal dissolved solids per acre of irrigated land and a depletion of
*+3 ecre-feet of water per irrigated acre. |

:a.[lego?lparison of 1.:he historic and present modified flow columns of

greaterqo. 1 to 17 indicates that flow is less and the concentrations

Tor the L‘lndez"presen‘t: zflodified conditions than under historic conditions.

fargy Se drainage basins where no significant develooment had taken place

Ye f the 21-year period, the flow and quality data were considered to

o Siéni?fle under historic ax.ad present modified conditions. There were

5 pre icant developments in the Upper Basin during the 1959-1961 period,
sent modified and historical flow and guality are the same.

. As 4 . . o
tass in the previous report, present modified flows are used as a

Or developing the anticipated effect of the storage units, par-
ing projects, and other develcpments.
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PART VII. ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS
|

In order to estimate the probable effect of the suthorized or con=-
templated developuments on the quality of water at certain points along
the Colorado River, the developments have been separated into five in-
crements similar to those used in the January 1963 report, By means ‘
of operation studies the estimated effects of each increment cen be !
sqown at the pertinent gages. These results are tabulated in Table

0. 18 for the new period of record used in this report.

The increments are: (1) storage units of the Colorado River stor-
age project; (2) participating projects of the Colorado River storage
project and other miscellaneous developuments; (3) san Juan=-Chama project
and davajo Indian irrigation project; (4) Fryingpan-Arkansas project;
and (5) Marble Canyon, Bridge Canyon, and Dixie projects.

The first increment or the effect of storage was computed by impos-
ing the storage regulation and reservoir losses on the present modified
conditions at applicable locations as given in Table No. 18. The second
increment was then added to the effect of the storage units and the new
ffects from the remaining two increments were then added only to the
records of appropriate stations in the Colorado and San Juan River basins
35 these developments do not alter conditions in the Green River basin.
x;;Zvetfinﬂl-figures listed show the cumulative effects of the five incre-

nts,

 Following is a discussion of each increment including a brief de-
-ripticuof the physical conditions for each development authorized or
;:‘;‘templated for authorization within each increment and the anticipated
tioizt of each increment on the quality of water at appropriate key sta-

{ne The effects of all upstream developments are carried on down to and
Ciuding Imperial Dam.

A. Description of Frojects

‘ Increment Ho. 1
Storage units of the Colorado River Storage project

G
2 Lanyon Unit

milesThe Glen Canyon Dam is located on the Colorado River in Arizona b

Ferry south of the Utah-Arizonsa boundary and 15 miles upstream from Leee

face él The.bulk of the reservoir lies in Utah. At a normal water sur-
evation of 3,700 feet m.s.l,, Lake Powell would extend 186 river
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piles up the Colorado River and 71 miles up from the mouth of the San
Juen River. River mile Tl on the San Juan River is 133 river miles from
Glen Canyon Dam. This 27,000,000-acre-foot reservoir will regulate the
flow of the river for compact delivery purposes and for power generation
and thus permit exchanges for upstream consumptive use of the water. Fish
ation will also be of major signifi-

md wildlife conservation and recre
¢ to be 546,000 acre-feet

cance. Annual reservoir losses cre esticate

per year.

Storage commenced March 13, 1963, in Lake Powell, and the last
bucket of concrete topping out the dam was placed September 13, 1963.
The effect of Lake Powell storage on water quality downstream from Lees

Ferry commenced, therefore, on March 13, 1963,other then minor regula-
tion during construction which caused some sediment deposition in Lake

-Powell.

Flaming Gorge Unit

This storage unit is located on the Green River in northeastern
Uteh and southwestern Wyoming. The primary purposes of the Flaming
G?rse unit are the regulation and storage cf flood flows of the Green
River and the generation of hydroelectric power. The reservoir will
have & storage capacity of 3,789,000 acre-feet and annual reservoir
108§es of about 52,000 acre-feet. The stored water will assist in com-
tlying with the terms of the Colorado River compact and will, by exchange,
fm}iSh an irrigation supply for the participating projects in the Upper
Basin States. In addition there will be benefits from fish and wildlife
conservation and recreational facilities. Storage commenced November 1,
t%?, at Flaming Gorge Reservoir, and, from the records taken immediately
_ﬂOW the dam, it appears that the outflowing water will be nearly uniform
in quality,
HorthThe Navajo Dam and Reservoir are located on the San Juan River in
ity Owi{estern New M?xico and southwestern Colorado. Total storage capac-
losse the reservoir is 1,709,000 acre-feet and the reservoir evaporation
l‘eguls are estimated to be 36,000 acre-feet annually. This reservoir will
liavaJ:te tlile fJ'.ow of the river for irrigation of the Hammond project, the
Shag Indian irrigation project, and for other uses, including, by ex=-
to ti:aspotential uses above the reservoir and transmountain diversions

¢ Coy an JuaX}—Ckzama project. It will also help regulate the flows of

sedimnmo;radc River at Lees Ferry. Other purposes include recreation,

°nt control, fish and wildlife propagation, and flood control., Stor-

-

<

g
& Egan July 1, 1962, and the effect on quality is recorded &t the
eta station below Navajo Dam.
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ANTICIPATED EFFECTS OF ADDITICNAL DEVELOPMENTS {

carecanti Unit

Facilities of the Curecanti unit, located in west-central Colorado,
include the Blue Mesa, Morrow Point, and Crystal Dams, Reservoirs, and :
poverplants. The primary purposes are regulation and storage of flood 5
flows of the Gunnison River and generation of hydroelectric power. In
sddition, benefits will be provided to recreation, fish and wildlife
conservation, and irrigation. The reservoirs of the Curecanti Unit will
telp regulate the flows of the Colorado River at Lees Ferry. The stor=-
age capacity provided is 940,000 acre-feet at Blue Mesa, 117,000 acre- - ;
feet at Morrow Point, and 27,000 acre-feet at Crystal Reservoir, with :
totel reservoir evaporation losses estimeted at 15,000 acre~feet annually
for all three units. Storage will not be initiated until late in 1965
at the Blue Mesa Reservoir; however, based on the results of storage on
quality at other storage units, it is expected that concentration of
dissolved solids below the Curecanti unit will be nearly uniform.

Increment Ho. 2
Participating projects and other miscellaneous projects

Seedskadee Project

This multipurpose project is located adjacent to and will divert
"f-tex.‘ from the Green River in southwestern Wyoming. The project will
‘Tovide a full water supply for 43,420 acres with a depletion of about
25,000 acre-feet in the 1941-1961 period. Later, an additional 15,000
°res will be irrigated after a determination has been made of the effect
,?:it the mining of trona will have on land subsidence and irrigation gevel-
\“en't,' The tot.l depleticr vould be increased to 2bout 150,000 ccre-feet
r;crer-h? full acreage is deveioped. Municipal and industrial water,
pro‘e“tl‘bn, and fish and wildlife protection are other purposes of the
ple%igt' FOnt.;em.alle Dam is complete and the powerplant is nearing com-
the g n, but irrigation of the project acreage will await results from
. ne"levelc.:pmem:. farm now undergoing tests in the project area. This is
effe PrOJ(?ct.area that will give a good opportunity to determine the

¢t of irrigation on the quality of water.

Yz Project

This is a multipurpose project located in southwestern Wyoming.,
Catedcttfacil‘ities consist of two dams and reservoirs. One will be lo-
p’OVidZ the Meeks Cabin site on the Blacks Fork in Wyoming and will
8 the C§§,009 acre-fec_at of storage capacity. The other will be located
vy > ina Meadows site of the East Fork of Smith Fork in Utah and
the Tovide 13,000 acre-feet of storage capacity. The project will have

Froje

eldsgli‘tllmary purpose of providing supplemental water to 42,674 acres of
C°°Str € farmland along with fish and wildlife and recreation benefits.

UCtion is now under way with initial storage scheduled for 1967.
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mhis project will give an opportunity to study the effect on quality of
edding supplemental water to lands already irrigated. The resulting new
gepletion will be 10,000 acre-feet.

tpery County Project

The Emery County project is located in east-central Utah and is
mltipurpose in scope. It will furnish a supplemental irrigation water
supply to 18,000 acres and a full supply to 770 acres of new land with
e resulting new depletion of 17,000 acre-feet. The project will also
venefit fish and wildlife and recreation. Construction is under way but
20 storage is anticipated until late in 1965. It has been anticipated
thet the addition of supplemental water would improve the quality of
vater below the project in some months, but a period of actual operation
vill be required to determine the extent, if any, of such improvement.

Silt Project

This project now being constructed is located along the Colorado
River in western Colorado and will obtain water from Rifle Creek and by
Pumping from the Colorado River. Rifle Gap Reservoir will store 12,650
écre-feet., A full supply will be furnished to 2,120 acres of new land
%4 & supplemental supply to 4,160 acres.

The water of Rifle Creek is shown by laboratory analysis to be of
%%d quality for irrigation. Return flows from irrigated lands are also
fjltable for reuse on lower lands. The Cameo station shows the Colorado
::"91' vater to be of high quality throughout the year. The new annual
“-Team depletion is 6,000 acre-feet.

Hth Fork Project

This Project provides a supplemental supply of water for 8,056 acres

?{Q i,f‘ﬁ-l supply to 1,420 acres of new land in west-central Colorado.
. L deplete the flow of the Gunnison River by 6,000 acre-feet.

“Ong :
o SWTuction has been corpleted and the project is in operation. This

speciair?Ject is expected to have very little effect on quality, and no
inflow-outflow studies are anticipated.

=
=

e&tiogm}struction is complete on the 3,900-acre Hammond project. Irri-
lag 1? accomplished by a direct diversion from the San Juan River to
e ;, D8 adjacent to the river. The multiple points of return flow
Loy vat:?practicgl to evaluate the quantity and guality of the return
‘“ality ars The inflowing water to the project will be of excellent

‘hay ernd,.because of the small quantity of return flow, it is expected
fveyp ele Will be little effect on the quality of weter in the San Juan
“ueg iVe:" the project. This project will deplete the flow of the San

by 9,000 acre-feet annually.
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Florida Project

Construction is nearing completion on the Florida project. The
primary purpose of this multipurpose project is to provide a full water
supply for the irrigation of 5,730 acres of new land and a supplemental
supply for 13,720 acres. There will also be benefits to flood control,
fish and wildlife, and recreation. The water delivered to the Florida
project lands is of excellent quality which permits the use of a high
percentage of return flow within the project area. After the reuse of
return flows, the drainage water from this project will still be suitable
for further use downstream. The floride project will deplete the fiow
of the San Juan River by about 14,000 acre-feet.

Coilbran Project

This project is located on Plateau Creek, a tributary of the Colo-
rado River in western Coloradc. Construction is complete and the proj-
ect is in full operation. It provides supplemental water to 19,750
acres and a full supply to 2,460 acres of new land., The new consumptive
use will be 7,000 acre-feet. The inflowing water to this project is of
excellent quality (0.10 ton per acre-foot). The weighted average con-
§entration of dissolved solids in the water in Plateau Creek, contain-
m_g mostly return flows from Collbran project,is 0.39 ton per acre~foot.
This indicates that only a small amount of dissolved solids is picked
up on the project land.

Fruitland iesa Project, Colorado

bacs This project is located in western Colorado in the CGunnison River
frzm. A bk 600-acre-foot storage reservoir on Soap Creek and diversion
ac u Crystal and Curecanti Creeks would provide water needed for 16,520
°res ofnewly imigated land and 7,000 acres of land now irrigated. Proj-

;zzruses will increase Coloradc River depletions by 28,000 acre-feet per

tory The pr?ject water for irrigation use has been determined by labora=

Low ffnal}./sw to be of excellent quality. Likewise, most of the treturn

vty »9ns1dered as part of the project water supply would be diluted
higher quality direct flow.

Bos +us
BWick Park Project, Colorado

Wst-zzls small project is located in Montrose and Gunnison Counties in

, OO-ntral Colorado. Storage regulation would be provided by a
fvey agre-foot reservoir on Cimarron Creek, & tributary of the Gunnison
deple{,io nly 1,320 acres of.new land would be irrigated, and the increased
Vatey won to the Colorado River would be 3,000 acre-feet. Some additional
Creek uld be provided to land now irrigated. The water of Cimarron

for s hf}s been determined by laboratory analysis to be of good gquality
rigation,
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Saverv-Pot Hook Project, Colorado~Wyoming

This project is located in the Little Snake River Basin in southern
Wyoming and northwestern Colorado. The project plan calls for construc-
tion of an 18,600-acre-foot capacity reservoir on Savery Creek and a
65,000-acre=-foot capacity reservoir on Slater Creek. This storage will
make possible the irrigation of 21,920 acres of new land and will provide
supplemental water for land presently irrigated. Depletion of the Little
Sneke River by the Savery~Pot Hook project would amount to 38,000 acre=
feet annually.

Denver, Englewood, and Colorado Springs Diversions

The so-called "Blue River Settlement" authorizes the transmountain
diversion of an average of 181,000 acre-feet of water per year from the
Blue River in the headwaters of the Colorado River to the cities of Den=-
ver and Colorado Springs and from the Fraser Basin to the city of Engle-
wood on the eastern slope, This system is partiaslly completed and some
diversions are now being made., Under ultimate development the diversions
vould vary from a low of 47,000 acre-feet in a year like 1954 to a high
of 288,000 acre-feet in a year similar to 1947.

lentral Utah Project

. Bonneville Unit--The Bonneville unit will include a transmountain
dlvgrsion of water from the headwaters of the Duchesne River in the Uinta
?‘;il? portion of the Colorado River Basin to the Borneville Basin. Re=-

- %d developments of local water sources will be made in both basins.
;se project will develop water for irrigation, municipal and industrial

f‘,:ﬁ anq power production, It will also provide benefits to recreation,

-S4 and wildlife, flood control, water gquality control, and area re-

tevelopuent,
13¢ The.net depletion to the Green River is 173,000 acre-feet, of which
3asi’200 1s depleted in the Bonneville Basin and the balance in the Uinta

w] Unaleo ang Jensen Units--These two units of the Central Utah project
"eStige part of the initial phase of the project which is now under in-

geaeraiion' They will be developments within the Uinta Basin and will
at jp0 ¥ pro
la2)40

Wit

- vide supplemental water for lands presently irrigated. Pres-
ications are that development of new lands will be limited to about
8cres, A depletion of 7,000 acre-feet has been estimated for these
Pending further studies.

v .
divErM—-Construction on the Vernal unit is complete. This unit
¥eter from the Ashley Creek drainage to furnish a supplemental
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supply to 14,700 acres of partially irrigated land and 1,600 acre-feet
of supplemental water for municipal use near Vernal, Utah. The consump-
tive use of water by the Vernel unit will amount to 12,000 acre-feet
annually.

Private Industrial Developments

A number of private industrial developmentis either under construction
or contemplated will result in certain small annual depletions, but they
will have practically no effect on water quality.

A potash development near loab, Utah, will consumptively use about
6,000 acre-feet of water annually.

Industrial developments in southwestern Wyoming, including the Utah
Pover & Light Company's steam electric powerplant at Kemmerer, will con-
sumptively use about 17,000 acre-feet annually.

In northwestern New Mexico & large steam electric powerplant being
developed by Uteh Construction and Mining Company for the Arizona Power
Authority and the Navajo Indians will evaporate about 39,000 acre-feet
annuelly whea fully developed.

Little Sneke Diversions

Transmountain diversions from the Little Snake River Basin, Wyoming,
i;or the cities of Laramie and Cheyenne will amount to about 7,000 acre-
feet annually.

20restake Project, Colorado

ity The Homestake project in Colorado, now under construction by the

acrles of Aurora and Colorado Springs, would divert an average of 73,000

rade-fget annually to the eastern slope from the heacdwaters of the Colo-
° River. These diversions would vary from a low of 50,200 acre-feet

p:rioiigh of 108,400 acre-feet in a period similar to the 1941 to 1961

Increment No. 3
San Juan-Chama project and Navajo Indian Irrigation project

N
£an
L Juan-Chama Project

eot wg:gstru?tion is just beginning on this transmountain diversion proj-
Reg i, ldellvery of water to the Rio Grande Basin expected to be initi-
a"““‘lall 968. The project will divert an average of 101,000 acre-feet

* g Y (for the study period 1941-1961, inclusive,) from the headwaters

¢ San Jyan River across the Continental Divide to the Rio Grande
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Basin. The physical effects on the Colorado River of this depletion will
be that some dissolved solids will be transported out of the basin and
less high guality water will be available downstream for dilution of
lover quality water.

The water will be used in New Mexico for municipal and industrial
uses and irrigation.

vavajo Indian Irrigation Project

Construction activities are underway on this project but completion
of construction and delivery of water are several years away. The direct
diversion of 508,000 acre-feet of water annually from the Navajo Reser-
voir to 110,000 acres of Indian-owned lands south of the San Juan River
is contemplated. WNone of these lands is presently irrigated and the
effect of irrigation on the quality and quantity of return flow is diffi=-
cult to predict. With good quality water being delivered to the project
lands, the quality of the return flow will be determined mostly by the
amcunt of dissolved solids picked up from the project lands and the amount
of return flow reaching the San Juan River. Reuse of return flow will be
very limited so this will not serve to further concentrate dissolved
solids. The estimated depletion is 253,000 acre-feet annually.

Increment Ho. b
Fryingpan~Arkansas project

Fryingpan-Arkansas Project

Construction is barely underway on this project, and, with a number
?f/features to construct, the initial storage will not commence until
1367. This transmountain diversion project will transfer water from the
headwaters of the Colorado to the Arkansas River. It is a multipurpose
<kvelopment to supply supplemental irrigation water, municipal water,
?m.water for power production. In addition the project will also con-
fﬁl floods criginating above Pueblo, retain sediment, preserve fish
:m-Wildlife, and provide recreation opportunities. The average annual

€pletion during the study period would be 67,000 acre-feet, including
1000 acre-feet of evaporation from the Ruedi Reservoir on the west slope.

Increment do. 5
Lower Basin projects

Te
gt

iﬂbl&_ggpyon Project

ese Thg Marble Canyon project would be composed of ifarble Canycn Dam and
Qm.rYolr, powerplant, transmission facilities, and related recreation
fish and wildlife development facilities.

39




ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENWTS

The project has been proposed for development under the Pacific
Southwest Water Plan and as a private development by the Arizona Power
Authority. If developed under a Federal program, the project would
provide for 98,000 acre-feet of capacity for sediment control on the
Paria River to protect Marble Canyon Reservoir capacity and Glen Canyon
tail water channel from sediment encroachment.

The proposed 363,000-acre-foot reservoir would be located in geologic
formations which would not adversely contribute to water quality problems.
It is estimated that the average losses to evaporation from Marble Canyon
and the Paria Reservoirs would be 14,000 acre-feet annually.

Bridge Canyon Project

The Bridge Canyon project would be composed of Bridge Canyon Dam
and Reservoir, Powerplant, transmission facilities, and related recreation
and fish and wildlife development facilities. Coconino Dam and Reservoir
on the Little Colorado River would also provide 2,100,000 acre-feet of
capacity for sediment and debris control for the Grand Canyon National
Park and protect Bridge Canyon Reservoir capacity.

The unit has been proposed for development under the Central Arizona
Project Plan and the Pacific Southwest Water Plan.

The 3,710,000-acre-foot reservoir wculd not vary appreciably in
operation, and it is estimated that the annual evaporation losses from
both Coconino and Bridge Canyon Reservoirs would be about 102,000 acre-
feet, As is the case with Marble Canyon Reservoir, the geologic or physi-
cal formations in Bridge Canyon are not expected to contribute to water
Quality deterioration.

Dixie Project, Utah

The recently authorized Dixie Project would, through constructicn of
Wltipurpose cems on the Virgin and Santa Clara Rivers, provide a full
Yater supply to 11,615 acres of new land and a supplemental water supply
Eﬁ?,QMS acres of existing irrigated land. About 5,000 acre-feet of
é?ﬁClpgl and industrial water would be provided to the city of St. George.
ufgr City, Utah, could also exercise an existing agreement to divert up

1300 acre-feet of water cut of the basin from upper tributaries.

& 5 Th§ Virgin City Dam Qnd Reservoir on tae Virgin River would have
beziltlal capacity of 246,000 acre-feet of which 66,000 acre-feet would
. located to agricultural and municipal and industrial water supply

S and 180,000 acre-feet would be allocated to sediment storage.

have The Loower Gunlock Dam and Reservoir or the Santa Clara River would
Prmda capacity of 24,000 acre-feet, of which 10,000 acre-feet would be
iy ded for sediment retention and flood control space. The remaining

W00 acre-feet would be reserved for irrigation storage.

Lo
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A principal concern of the downstream users in Arizona and Nevada
will be in regard to the effect of project operations on water quality
and the amount of flood waters available for leaching purposes. In this
regard, the effect of the highly mineralized LaVerkin Springs, which enter
the river a short distance below the proposed Virgin City Dam, is of con-

siderable importance.

The estimated inereased depletion of the Virgin River due to total
project development would be 62,000 acre-feet per year. Disposal of the
vaters of the LaVerkin Springs would increase the estimated annual de-
pletion by the quantity of water removed from the river system. The
average annual flow of the Virgin River at Littlefield under present
conditions based on January 194l through December 1961 records is 160,300
acre-feet.

L1



AJTICIPATED EFFLCTS OF ADDILIONAL DiVeLOPLENYS

B. Incremental Effects

Increment Ho., 1

The extension of the study period from 1941-1958 to 1941-1961 re-
sulted in a decrease in the average modified flow at Lees Ferry of
595,000 acre-feet, an increase in the dissolved solids concentration of
0.01 ton per acre-foot, and a decrease in annual load of 273,000 tons.
The decrease in load and flow result from 3 years of much below normal
runoff in the Colorado River Besin.

The anticipated effect of the four storage units {Curecanti, Flaning
Gorge, Glen Canyon, and Navajo) is shown in Table No. 18, columns 6, T,
and 9. In arriving at these results, it is assumed that 5 percent of the
incoming dissolved solids in Lake Powell will be precipitated in the
reservoir basin. It is expected that some precipitation of dissolved
solids will also occur in the upstream reservoirs. However, for the
purposes of this study, it was assumed that there would be no losses of
dissolved solids in the upstream reservoirs. Inflow-outflow studies will

be initiated to determine what the actual effects are under operating
conditions.

The anticipated effect of the storage reservoirs on quality of water
§tthe Lees Ferry station, as a result of reservoir losses, will be to
increase the dissolved solids concentration from 0.76 to 0.81 ton per
acre-foot., With an assumed 5 percent of the incoming solids retainec

In Lake Powell, the average concentration would be reduced to 0.TT as
Shown in the table.

) The storage reservoirs would have a similar effect on the dissolved
gﬂids in the water below Lees Ferry, increasing the concentrations from
01 to 0.03 ton per acre-foot from Grand Canyon to Imperial Dam.

Increment Ho. 2

t T@e projects added since the January 1963 report increase the deple=-
ons in increment No. 2 by 157,000 acre-feet. The amount of new irri-

?Mﬁd land and the average annual depletions fcr each project are listed
% Teble No. 19.

The effects under increment No. 2 include: depletions from miscel-
rﬁiiusoprojects, a minor amount of evaporation from participating project
Voirs, transmountain diversions, participating project depletions,
. sthe effect of irrigation under salt balance conditions and with an
» Uned pickup of 2 tons per acre on the irrigated lands. Although the
Qs&’of pickup from O to 2 tons has been assumed for these studies, the
%;tﬁilon appears to bg substantiated by developments on the Eden, Florida,
%ter er PrOJects. Further, more detailed studies will be made to develop
estimates of the yield of salts from irrigation projects.
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The effect of the Seedskadee irrigation project on water passing
the Green River, Wyoming, gage would be an jncrease in concentration from
0.43 to 0.47 ton per acre-foot, if ro dissolved solids are leached from
the land; and if 2 tons per acre are picked up, the concentration would
increase to 0.55 ton per acre-foot.

Moving on down the Green River to the Greendale gage, with the Flam-
ing Gorge Reservoir in operaticn, the Seedskadee and Lyman irrigation
projects and industrial developments, including the Utah Power & Light
Company steamplant, would increase the concentration by 0.06 ton per
acre-foot to 0.61 ton per acre-foot if no dissolved solids are picked
up, and to 0.67 ton per acre-foot if 2 tons per acre are picked up.

The Duchesne River near Randlett would be affected mostly by the
transmountain diversions to the Central Utah project, and with zero
pickup the concentration would increase from 0.98 to 1.59 tomns per acre-

foot.

The Green River near Ouray, Utah, and the Creen River at Green River,
Utah, stations are both affected by the same upstream developments. The
concentration would increase by 0.0l and 0.06, respectively, with no pick-
up and 0.08 and 0.09, respectively, with 2 tons per acre of pickup.

The Emery County project would increase the concentration of the
San Rafael Kiver near Green River, Utah, from 2.20 to 2,70 tons per acre-
foot under either of the assumed conditions cf pickup.

The flow past the Cameo gage on the Colorado River is affected by
transmountain diversions to Denver, Englewood, Colorado Springs, and
ﬁuora, Colorado, and by the Silt project. These depletions would increase
the dissolved solids concentration at Cameo by 0.05 ton per acre-foot
Wnder gither condition of pickup.

o On the Gunnison River near Grand Junction with the Curecanti Unit in
§$F&tion the concentration would be affected by the Paonia, Smith Fork,
;?utland Mesa, and Bostwick Park projects resulting in a 0.02 ton per
&:ﬁ-f9ot increase with no pickup and a 0.05 increase with 2 tons per

re pickup.

tive T§e Colorado River near Cisco gage is affected by the East slope
d§310n§ and by the Silt, Paonia, Collbran, Smith Fork, Fruitland Mesa,
iWIOStchk Park projects. These transmountain diversions and irriga-
&th?OJects increase the concentrations from 0.87 to 0.93 ton per acre-
with no pickup and to 0.94 with 2-ton per acre pickup.

Fhmiihe San Juen River near Bluff gage is affected by the Hammond,

reﬁﬂxaf and Utah Construction Company depletions. These depletions

o N in a 0.02-ton per acre-foot increase with no pickup and a 0.03-
Derease with 2 tons of pickup.
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ANTICIPATED EFFZ

nt No. 2 increase the concentration
per acre-foot with no pickup, and
jon increases from 0.77 to 0.8k

The total depletions of Increme
at Lees Ferry from 0.77 to 0.82 ton
vith two tons of pickup the concentrat

ton per acre-foot.

ns of this increment have somewhat the same
y do at Lees Ferry, but the
r and Imperial Dams results in
of 0.11 ton per acre-foot with
a total of 1.22

The sizable depletio
effect at Grand Canyon and Hoover as the
decrease in the available water at Parke
increases in concentrations at Imperial
no pickup and 0.13 with a 2-ton per acre pickup, Or

tons per acre-foot.
Increment No. 3

Increment No. 3 is composed of the San Juan-Chama transmountain
tion project which constitutes

diversions and the Navajo Indian irriga
the largest new irrigation project within the Upper Colorado River Basin.

ected by depletions only from

At Archuleta the San Juan River is aff
e in total dissolved solids

these two projects, resulting in an increas
from 0.22 to 0.24 ton per acre-foot.

At Bluff, the San Juan River is affected by the return flows from
t§e Navajo Indian jrrigation project, showing an increase in concentra=-
tion from 0.60 to 0.T6 ton per scre-foot with no pickup and to 0.95 ton

with 2 tons of pickup.

3 at the Lees Ferry gage is to increase

The effect of Increment No.
ith no pickup and by 0.06

the concentration by 0.03 ton per acre-foot ¥
vith the assumed pickup of two tons per acre.

irrigation projects have about
and Parker as at Lees Ferry

at Imperial Dam.

0 The San Juan-Chama and Navajo Indian
ne seme effects at Grand Canyon, Hoover,
vith slightly larger increases resulting

Increment io. L

; The Fryingpan-Arkansas project is a transmountain diversion project
Ucreasing the concentration of the river at the Cameo gage by 0.02 ten
Per acre-foot and at the Cisco and Lees Ferry gages by 0.01. The Fryingpan-

E?ansas depletion also increases the concentrations by 0.01 ton per acre-~
Q;m at all stations below Lees Ferry except for Grand Canyon where the
Ncentration remains the same.

Increment No. 5

letions for Marble Canyon, Bridge Can~-

This increment includes the dep
le Canyon affecting concentrations at

Yo
U, and the Dixie project with ldarb
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the downstream gages beginning with Grand Canyon, the Dixie project affect-
ing the Virgin River at Littlefield, and the Dixie project and Bridge Can-
yon Reservoir affecting other downstrean gages beginning with the below

' Hoover gaging station.

The Marble Cenyon, Bridge Canyon, and Dixie projects increase the
concentration at Hoover Dam by 0.02 ton per acre-foot with no pickup
and by 0.04 at Imperial with 2 tons of pickup on the Dixie project. The
total concentration at Imperial amounts to 1,36 tons per acre-foot with
all increments in operation.
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PART VIII. INTERPRETATIONS

A. Suitability for Irrigation

Irrigation has been practiced in many areas in the Colorado River
Basin for nearly a hundred years; and as long as adequate drainage has
been provided, either natural or artificial, there has been little loss
of productivity through salinization and alkalinity of the soils. While
early irrigetion began without particular regard to water quality, this
now is an important consideration, and on all projects the quality of the
vater is studied in relation to the soil on which it is to be used.

o rigid limits of salinity have been set for jrrigation waters within
the basin and none seem advisable under varying soil and cropping conditions
encountered. It will always be necessary to evaluate water quality in light
of soil conditions as well as cropping patterns and irrigation practices.

The Colorado River accumulates an increasing mineral content both from
natural sources and irrigation uses as it moves downstream from its head-
vaters.. Despite these increases the water is still suitable for irriga=-
tion in the lower reaches of the basin. Proper irrigation practices in-
cluding drainage are stipulated requirements in order for irrigation to
be successful., Many crops will not flourish when subjected to a high
water table regardless of salt content, so drainage serves a twofold pur-
pose on irrigated lands.

B. Suitability for Industrial Use

The Colorado River water has not been widely used for industrial
Purposes within the basin but extensive use has been made of this water
from transmountain diversions outside the basin, and wherever used it
hes proved generally satisfactory.

th On? primery requirement for industries is that the concentration of

in: Var%ous constituents remain relatively constant. Once a particular
ustrial process is started and the water treatment has been determined,

&y fluctuation in quelity requires continued attention and expense.

;meelt runoff streams are subject to seasonal changes in gquality. Stor-

éi ieservoirs level out the seasonal changes in gquality and, with a

°I_a.er amount of storage now available in the basin, the possibilities

lndustrial use are now much greater.

the the gquality of wapgr requireq for industrial use varies widely for
Vm@rany purposes to which water is put, and within any industrial plant
Vari, may have several functions. The yearly summary of ions at the

Us quality stations, as shown beginning with Table 20, provides
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data that can be used with industrial water-quality criteria to evaluate
the suitability of the water for the particular purposes of certain in-
dustries. This information is also available on a monthly basis for the
1941-1961 period in supporting data to this report.

C. Suitability for Domestic Use

One purpose of these quality of water studies is to determine the
suitability of Colorado River water for domestic purposes in the various
areas where it is used or proposed-to be used. This would include esti-
mating the effects of additional developments and evaluating the suit-
ability above and below present jrrigation and industrial developments.

The quantity of water used at present for domestic purposes within
the Upper Basin is small compared to jrrigation uses., It is estimated
that more domestic water is exported out of the basin than is used within
the basin, and this generally is good quality water from the higher eleva~-
tions.

Most of the authorizing reports prepared for Federal projects evalu=
ate the quality of water for domestic use along with irrigation, and in
many instances domestic water is being provided by the project for munici-
pal use. In other cases storage space is allocated for future domestic
use. It is also expected that some project water now intended for irri-
gation use will eventually be used for domestic purposes as the population
increases.

Storage usually improves surface water supplies for domestic use by
providiag water of more uniform quality, and by reducing sediment and
turbidity. Operation studies have been performed to determine the effects
of new developments on quality (see Table No. 18). The results are
plicable to irrigation, domestic, or industrial uses with respect to
dissolved solids concentration.

The physical, chemical, and bacterial quality of drinking water in
ETEUnited States is now judged in relation to the recomnended Public
s;alth Service Drinking Water Standards of 1962, These recomnmended
iléndards apply only to drinking water and water supply systems used by
Hmfrstate carriers and others subject to Federal Quarantine Regulations.
Coﬁ?er’ tpe Departments of Public Health of most of the States using
publI_‘ado River water have voluntarily accepted these standards for all

1¢ water supplies,

the Under the conditions expected with the developments now authorized,

.. Storage water will be suitable for domestic use in most cases, and

2 few exceptions, such as the San Rafael River below Emery County

“18?5 the return flows diluted with natural runoff will also be
actory. :

Pro a
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The Metropolitan Water District of Southern California has obtained
a portion of its water supply for municipal and industrial use by pump-
ing Colorado River water from Lake Havasu since January T, 1939. The
quantity pumped increased graduslly to a total of about 1,100,000 acre=
feet in 1961. The quality of the water has always been suitable with
appropriate treatment for domestic and industrial use in the southern Cal=-

ifornia area,

Mary quality studies have been performed outside the scope of this
program. The results of those studies and analyses were available for
this study and have been iacluded when pertinent. For the Central Utah
project, chemical analyses of more than 1,200 water samples taken at about
100 collection points have been used to determine quality conditions within
the project area for both domestic and irrigation uses.

Domestic uses in the future will become more important and water
quality more critical both within and outside the basin area. The pres=-
ent data collection program will likely be continued, some stations may
be added, and some monitoring will be required,
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PART IX. CONCLUSIONS

These studies indicate an overall increase in the concentr:
total dissolved solids under the conditions of development outlia sn
the basin, but the new depletions described leave the remaining water
acceptable for reuse. The concentration of total dissolved solids at
Imperial Dam will increase about 23 percent under the condition of zero
pickup from new irrigated land and about 28 percent if the 2-ton per
acre pickup is assumed for new land.

The addition of large storage units throughout the entire basin will
stabilize the guality of water condition during the year at many new points
in the basin and dempen out the longtime fluctuations in water quality.
Precipitation of total dissolved solids in the larger reservoirs will
offset some of the addition to the stream system caused by inbasin use.

Operation of the many new reservoirs in the basin will permit in-
creased accuracy in the forecasting of the quality of water delivered to
the many projects and points of diversion in the basin.

The tributaries with exceptionally high total dissolved solids con-
tent have minor effect on the dissolved-solids concentration of the Colo=
redo River as the volume of water and total tonnage of dissolved material
represents only a very small portion of the totel. This is illustrated
by Figure No. 2.

The special studies of irrigation projects that have been under-
taken and their effect on the chemical quality of water permit these pre-

liminary conclusions:

1, The early years of irrigation are generally the most detrimental
to downstream wster quality. This is primarily due to an abundance of
soluble salts not previously exposed to a large amount of water.

2. TFirm determinations cannot be made during the early years of
deVelopment regarding the ultimate effect of irrigation. The primary
factors in establishing equilibrium are the availability of soluble
Salts in the soils, the capacity of the ground water reservoirs, and
he uniformity of irrigation practice in the area in question.,

i 3. FEach irrigated area has a different effect on quality depend-

§ upon properties of the soils and substreta in the drainage area,

%&?r of years the land has been irrigated, number of times return

cay, is reused, nature of the aquifers, rainfall, amount of dilution
Sed by surface wastes, temperature, storage reservoirs, vegetation,
types of return flow channels.
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recognized that there is a vast salt load existing

4, It must be
natural conditions.

in the streams and rivers due to

s should consider other aspects of water gquality
selective precipitation of salts, and
{hardness, concentrations of specific

5. Future studie
effects, such as ion exchange,
changes in chemical composition
constituents, etc.) on the river systeus.
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I Table |
Colorado River Basin
I Flow .and Quality of Water Data
: ' iver, Wyoming
Green River near Green River, Wy
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Table 2

Colorado River Basin
Flow and Quality of Water Data

Green River near Greendale, Utah

Units - 1000
Historical Present Modified historical Present Modified ]
Concen= Concen=- Concen~ Concen=
Flow tration T.D.S. Flow tration T.D.S. . Flow tration T.D.S. Flow tration T.D.S.
Year - Month (A.F.) (T./A.F.) (Tons (A.F.) (T./A.F.) (Tons ) Year Month § (A.F.) (T./A.F.) (Tons) (A.F,) (T./A.F.) (Tonms)
Jan. 27 0,93 25 27 0.93 25 § Jan. 32 0,81 26 32 0,81 26
Feb. 1.16 9 25 1.16 9 Feb. 37 L83 33 37 83 33
March - 94 8 7 L 94 8 March 195 .62 120 135 52 120
April 1 .56 T4 131 .56 T4 April 136 N . B
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May .38 130 |~ 337 .39 131 May 310 .53 3 .5
1943 June .33 182 | 549 .34 8 June 493 .4 0 [ .4
- July 3 .29 118 390 .30 117 -1949  July 20 . 06 194 . 0
Aug. 3 87 76 16 48 78 Aug. 72 .6 [T 69 5 [
Sept. u .5 36 3 .60 38 Sept. i .76 1 41 .80
Oct. 0 .7 [ 92 [ Oct. 70 .93 5 75 <88
Nov, i .8 [ .84 13 Nov. 66 .97 5 70 .93
Dec. 7 .8 3 .89 34 Dec. 40 .97 39 a3 .93 40
Total 2,089 AT} 928 2.082 .45 940 Total 1,583 .61 969 1,557 .63 981
Jan. 30 , 93 28 30 .93 28 Jan. 36 1,19 u3 36 1.19 u3
Feb. 32 T.00 37 37 1,00 T 37 | Feb. W5 9% (5] G5 . 43
March 48 1,48 71 ug 1.4 71 March 150 N33 32 150 51 3%
.April 345 .55 30 345 .S 190 April 323 46 150 A 150
May 245 .58 42 24 .5 143 May 416 46 150 T05 0T 191
June 46 37 74 u6 .38 1 June L S A L4 KEk) 738 i
~louy  July 27 .39 09 27 L 40 1 - 1950 July 458 30 154 [T .35 156
Aug. 7 49 37 T4 . 9 Aug. 153 N 78 146 .55 80
Sept. 3 .61 22 35 N [ Sept. 86 . 53 85 .65 55
Oct. [ .83 39 48 . 40 Oct. 76 . 55 83 .67 S6
Nov. 39 .92 36 40 N 37 Nov. 80 .75 60 85 72 [3)
Dec. 27 85 33 38 .86 2u Dec. 51 84 51 55 - 80 52
Total 1,672 oS8 903 1,668 :55 915 Total 2,625 47 T 1,26% 2,587 49 1,256
Jan, 29 .97 28 29 .97 28| Jan. ue N 3 us .80 36
Feb, 3w : 37 3T M Feb. £1 fgg- 5% 1 82 50
March 65 .88 57 65 .88 S March 93 18 73 93 18 73
April 3 .70 79 113 .70 7 April 212 47 : 47 100
May 6 +60 105 174 .6 Of May 1 395 Lus 177 389 LU6 178
Lous June ) .46 4L 307 4 4 June 626 .36 225 617 237 227
- July 5 .37 120 22 3 122 _ -1951 July 66 36 132 37 134
Aug. 174 47 82 72 4 By Aug. 228 m 10] 224 ~ uf 103
Sept. 103 43 [T 02 .45 46 Sept. 28 56 55 98 158 . 57
oOct. TN T 55 75 7 56 Oct. 9 T 70 102 .70 71
Nov. 52 .88 46 53 .8 47 Yov. 7 .91 ] §0 .88 B3
Dec. ['Y; .81 34 43 .6 35 Dec. 5 87 57 3 .86 Lk
Total 1,49 .55 826 1,489 5 838 Total 2,330 %8 "I,II8 | 77,318 . 1,130
dan. j_ 39 .90 as 39 290 k3 Jan. 49 .82 40 49 .82 40
Feb. | 33 .85 ___28 .8y 28 Feb. |3 BT 17 —57 T8T 77
Mareh | gg ____,67 59 | __ 88 _ .67 __ 59 March (™63 L 75 w7 53 75 W7
April || 237 48 115 237 L 48 115 April 318 162 198 318 .62 198
May 298 LUl 130 95 <B4 1 May 600 ,39 a5 98 N 36
June 54 .37 133 [X) 39 135 June | esu_ ol 2| — e 3
Flous  guly 62 40 [ 138 Y 68 - 1952 July 208 56 T4 R N 16
Aug. 81 57 173 v8 L62 Y] Aug. ——l—.so — — : —
Sept. [ 62 60 3T [¥] .63 39 Sept. _12.1_§7 57 %5 0 [y
Oct. 68 .76 T2 K] .76 53 oct. 49 7] 0 .86 i
Nov, 63 L82 57 Bl .83 53 Nov. 37 ) 41 s 1.10 y
Dec. B2 77 L e e —— Dec. 3u 1,18 u0 g 1,17 4
er 1,547 .52 799 1,538 Total 2,149 .52 1,117 2,140 .53 1,12




: Table 2
l v Colorado River Basin
‘ Flow and Quality of Water Data
l Green River near Greendale, Utah
Units - 1000
Historical Present Modilied Historical Present lodified
Concene Concen= Concen= Concer=
Flow tration T.D.S. Flow tration T.D.S. Flov tration T.D.S. Flow tration I.D.3.
Gty lMonth (5.F.) (T./A.F.) Tons ) (A.F.) (T./A.F.) _(Tons) [Year Montb AF. T./A.F, Tons ) (A.F.) (T./A.F.) {Tons)
van. 4 0.81 39 u8 0.8 39 . 2 0,86 Came a5 rical l
Feb. u .85 51 1] .85 [N Feb. 91 9 1
iarch 7 .86 (XN 73 3 63 March .92 0
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Vay 110 L64 70 106 267 71 May 1 . A — N
June | 452 . [ 40 171 June 236 132 |
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: Morch L BL 0 4] NN T March &3 T IO | —
April 0 .65 66 101 5 > 313 April 40 155 77
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Table 3
. Colorado River Basin
Flow and Quality of Water Data
l Duchesne River near Randlett, Utah
Units - 1000
Listorical Fresent Modified Tistorical Present llodified
Concen= Concen= Concen= Concen=
Flow tration T.D.8. Flow tration T.D.S. Flow t¢ration T.D.S. Flow tration I‘.D.S.\
Yesr  Month | (A.F.) (T./A.F.) (Tollsl (A.F.)  (T./A.F.) (Togsg_)_ vear Month [ (A.F.) (T./A.F.) (Tone) (A.F.) (T./A.F.) (Tous)
Jar. 25 112 2 25 132 28 Jan 26 28 |26 _lo08 28
b, " 2k 1,29 T2k _J.2e 3 “"-__}é_:t&___ﬂ__iﬁ__l&L__ﬂ——
“mb__zz_._h:n._j_ﬂ__un__ﬁ_ warch |3 . __ k6 |36 _l28 kb
April 20 150 R a7 176 0 April 23 10 % |20  _1s 30—
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Jure 17 i ie) j B 7 J\lil ___19_21 —Js_lﬂ _-%L_Z 1 1.2&_ _._K_.i
-1 3 3 EX] 19 - oqu8 My |3 300 9. | B Thso T 9
ug. __%_L'I_ > Aug. ___3___.’.352.____7____2___};20______1_
Sept. 5 . Z Sept. 1 3,00 0 9
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. j‘:;e B> S N - N S .78 & June T 12h 73 2 105 B¢ W
Lo eyl —- A - S - 2951 July 3] T g —
. 31 . 37 9 1.27 37 ug. 26 1.46 38 - i
Sept. - 1.75 21 o LA 21 Sept. 10 e 19 ' 9 2l g
Get. 1.38 29 20 1.b5 29 Oct. 25 1.28 s (b 133 3
i)zz gi i,zz 33 Eu i,ag 3 Xg:v. %2 1,22 29 3] _1.26 ,‘53-—\
. SIS . S '3 33 - -32 33 Ca 52 l 2 59 52 I.EZ _53_
l Total 407 1.08 440 369 1.19 439 Total 448 1.06 477 1,19 Lﬁ
Jan. 5 . 26 . . .01 28 1.0 __ 3%
e —R Al 2| B e o o 2 S ._5%—'
ch 29 1.4 41 29 S 4] March 3 1.42 1 1.k 3
April 40 1.00 W | 36 i.gi [ Ap:lz.l ni .80 g7 | T L.08 .63 _ 6L
ey |\ Tze g0 58 | ST i s oy e T Tgop | T % %
L June - = 3 :;;%g— June %02 .33 100 6 %.6___ 29
Lihsogwly 9 - | T T T - 1952 July o . — — BRI
Aug. S 2.33 14 5 2.80 b Aug. 49 ﬁ ___g___ 1.02 ke
f;:gt- A 2,75 Ué 3 3.57 pH Sept. 30 1,20 3 __%__, —%ﬁL ,_%0——
. . & . 4 . . 2 s —_
or I e 2| i S ot | B- B —:{i: —— T Tas
 Dec. B30 L20 TRl 3 R0 e Dec. 37 11 T | T3 I 5%
Total 324 1.15 375 237 1.30 37 L Total L 1035 .60 619 96k 6b 617 _J




o e B 0

Table 3
Colorado River Basin
Flow and Quality of Water Data

Duchesne River near Randlett, Utah

I Units - 1000
historical Present Modified Historicel Present Modified
Concen= Concen= Concen=- Concen= -
Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flow Eration T.D.5.
l Year Month (A.F.) (T./A.F.) (Tons) (A.F.) (T./A.F.) (Tons) [Year Month AP, T./A.F. Tons ) (AF.) (7./A.F.) (;‘ons)
Jan. 39 0.90 35 29 0,95 35 Jan. . Same as historica.
. N 7% 102 %7 Feb. 'i.&
P e sl ] B s — arch F A— - N E— j: ____]
april | T 33 T __2a |8 .0 2. gﬂl E —2
vay i L& __a&!o: 5 hGo o g4 my 23%__ ____F_rE :3: 1
B N T p——r :Ls:._ —Ta P e — 1 iy |
ug. . — :
Sept. 0 Sept. . 1
e |5 2 4| —4 E— o |—I- I8 I
Hov. 20 1o 29 AT 20 Nov .
Dee. |26 L3 SR TS W W Dec. g2 L2 _ 89 ‘
Total 326 1.12 2% 1,26 365 Total 166 1.3 =n
7 30 Sepe ag_historical Jan n . » ‘
g::: 225 %2 * Feb. | m _'__,_'E 29 |
| March 20 36 March 3 ‘
April |33 1.77 23 April ~ i& 1 “
May ] 36 40 May 1.37 [ 3 :
June 5 2,40 12 June . . L] i
L aese o wly \TTR TR0 6 -1960 qay jTT 3 ; }
i Aug. |77y koC b g’:’f; s % !
: ot i i —J%- oct. —h =
O v ov v
I =R o x| On
§ fotal 188 18 e Total 160 1.90 192 ]
: ni. 5 ol 27 Jan. 21 3.
; g:b. 2g; i,ue %0 Feb. 19 __:'.%’1 - 5
: March 3 1 ? 7 March 0 —1.% I
I April 22 1,41 31 April § —3-50
! ey b5 1.00 L5 m __?_- __}_
i 1 {une Q! 1.09 37 3 _2 1
! - 1355 July 2 3.00 I3 - 1961 July —¥.00 s _—
| iug. i B __2.50 17 Aug. _—3.00_ ._.13_
- = e e = -
(R “ov. 1 & 2 Nov 7 —in 30 __‘;___
Dec. 29 1.21 19 Dec. 1.00
: Total 245 1.32 23 | : Total 18 1.35 196
! Jan. 27 . 1.00 27 "
. Feb. 23 1.35 3]
I : l1 varch I 25 . 1.60 b0 ANNUAL SUMMARY
i 35?1 Th 76 2§§ Hé% Pree;nt Modified
N — - oncen-
" gue | T7o0 .60 _ 6L ‘ Flov tration  T.D.S. Flov tration  T.D.S.
&-1956 Xﬁéy b 2, 11 Year | (A.F.) (?./A.F.) (Tons) (AF.) _ (T./A.F.) (Tons}
| Sept. 5.00 5 1041 6ok 0. 523 646 0,81 522_ |
I I ost. —i 2.25 9 13“).2 Eg Lé3 ] ok ez |
| i 22 1943 — | ik e
I e v T e < g — S S—— S
| 1 R — Tos |[Thor s Mo |36 Laa ki
| Jan. |__ 2] 1.05 2 1946 3k 1.16 375 281 1.0 3
l | varen | Lo & W — e o | T e )
| warch |\ ga _ l.gh _ 3b 1 @ LIk 3 Lz |
april | 12 1.85 22 . 1949 T ___’_!___! _121__3 T sz 8L ___EL Ee_
B e e e e T e il I
§ Jure - ~
g July 38 91 2 1951 L8 1,06 i 8 1. W5 |
! Sug. |18 1,61 29 13?2 1,03 N ‘_Kﬂ"l - —}2%17 . ’%— 17
| Sept. 15 1,47 22 ! 1953 _*EE' s 5% 2 .26 _.3_5——-
‘ Oet. I 19 LTk 33 1956 |TIEE L —3r— —3 18 57
‘ tove I T 1955 | IR B3 | T2 %] 23
Dec. 20 1,07 32
‘otal 456 LG 29 1956 1 03 1,0 >
1957 :_L:.e% _.3__5 kg % __.55_3?_ __.9__5 R 320__
B e e B CE e | T R
! paren |6 i w ol — 1960 |—_160_ 1,20 T | 160 1,20 19:
1 April 29 1.0 1) ———
u o ——aﬁl@ie—ﬁi— w6 | s _13s 96 | ks L35 196
. ;1o oy i ___:.3__ 1T Total | 9,019 o L3 B8 a330 |
| Aug. 1 _L4oo ___ & (4 — Average 0,92 39 [9) ~0.98 397
Sept 3 2.33 7
| Oct 'l 5 2,60 13 — —_— Sampled quality record December 1950 to September 1951, November 1956 to
OV oAb 1.9 27 | — —_— December 1961; remainder by correlation.
Dec 21 1,24 26 - ‘
I \I\Total l 416 .79 329 ::uured flow record October 1942 to December 1961; remainder by correla-
NN | U —_— - on.




" Table 4
Colorado River Basin |
Flow and Quality of Water Data

Green River near Ouray, Utah

Units - 1000
Historical Present Modified
Concen= Concen=
Flow tration T.D.S. Flow tration T.D.S.
[tear  tonth | (A.F.) (T./A.P.) (Tons) A.F. T./A.F. Tons [Yfear _ Month
Jan. 93 0.95 _ 88 9 0,95 88 Jan.
Feb. 11 .97 10| 1 .97 108 Feb.
March 20 . 90 18 [ ;90 182 March
April 1 . B4 _20: ,65 302 April
M;“:e iA 0 . _50¢ 1, 43 502 May
- 10 .37 420 1 . %23 June
19 gy 3 S Im —# 0% - 197 Juy
Aug. [ T8~ W0 | “2s0___ " 1.02_ _2us___ Aug.
Sept. § 15 95 50 15 .99 154 Sept.
oct. m oW | s 9% 267 Oct.
Eov. 214 285 [] 215 85 Nov.
Dec. §— 1s) 192 3 152 493 FUSY Dec,
Total 4 447 60 2,67 4,385 o« 61 2,894 Total
Jan. 110 .88 97 110 .88 97 Jun,
Feb. 1 o 103 Peb.
March 247 -8 225 247 .91 225 March
April 840 .58 483 838 _ .58 _u8) April
Wy (0. sz ues Lo 48 887 ol
1942 7 1,250 ~ 34 420 |l.232 .4 22 19ug June
uly ags 31 200 385 53 204 O duly
Aug. 138 274 10 1 280 106 Aug.
Sept. 82 96 7 1:95 82 Sept.
oct. 108 99 1,00 109 oct.
Nov. 113 1,08 4 1,10 125 Nov.
Dec. [ 109 1,10 1 1,10 122 Dec.
Total 4,535 .56 2,544 §,485 .57 2,565 Total
Jan. 98 1,09 107 9! 1,09 Jan,
Feb. 119 L 91 08 119 L 91 Feb,
March 227 .81 83 22 .81 March
Aprid W 573 _ 517 290 | 570 a1 _200 April
May L B20 Q8 275 |_802  _ L34 276 May
1343 June 1,080 236 392 1,068 .37  _3%% June
o July 59) 38 223 58] 39 227 - 1349 July
Aug. 278 16 210 272 78 213 Aug.
Sept. 109 284 92 105 290 95 Sept.
Oct. 115 496 111 116 297 33 Oct.
ov. 132 1,00 132 133 1,01 234 Nov.
Dec. ! 105 1,04 109 107 1,04 111 Dec.
Total 4,257 W52 2,232 4,198 5 2,251 Total
gag 79 .0 83 73 .05 3 Jaz.
eb. 1 . 104 01 203 M Feb.
Yarch 0 s 22 10 1,08 6 March
April 5 s 365 | 532 .69 65 April
May [ .33 38| 951 , 40 382 May
L 1ouy jjﬁe 1,390 . ,28 395 | 1,367 .29 _ 397 1950
y 572 439 222 561 80 226 July
Aug. " 328 .63 80 2 ,69 84 Aug.
Sept. 68 .78 53|, 3 .89 56 Sept.
Oct. 107 L 95 102 108 96 304 Oct.,
Nov. 110 1,02 11 113 1,03 114 Rov.
e, 87 1,07 9 [ 1,07 95 Dec.
Total 4,357 51 2,21 4,2% .52 2,236 Total
Jan. 103 .95 98 103 .95 98 Jan.
;eb- 116 95 110 116 195 10 Feb.
arch 170 L 94 160 171 ,9% 160 March
April 289 74 215 287 275 15 April
May 952 ,37 ase_ | __ 935 138 355 Vay
.l June  J 3050 3w 360 | _1,031 .35 3 195) June
July 675 .37 4 66 .38 2 - July
Aug. 320 .67 1 T .69 2 hAug.
: Sept. 153 .64 10 .67 1 Sept.
Get. 1 85 12 .86 13 Oct.,
J Fov, 1 L 91 2 4 . 91 12 Fov.
_ Dec, 1 .97 10 T .97 10 Dec.
Total 4,2 52 2,21 %,18 .53 2,238 Total
Jan, 112 .91 102 112 .91 102 Jan.
'1::1’- 110 .83 31 110 483 sl Feb.
X reh 222 83 185 222 83 185 March
wortd 535 ,53 286 | __ 533 54 286 April
4 la4g :,uze 760 .38 292 42 40 294 Hay
b B 772 .33 255 51 34 257 June
4 A“ly 252 T 110 u 47 14 - 1952 July
e 143 2 74 1 3 .80 110 Aug,
3 ocgt 101 . 9 .87 6 Sept.
M 147 . 1 14 .83 124 Oct.,
g:"- 160 . 90 144 16 o1 146 Vov.
‘ Tnmc' 148 .85 126 150 .85 128 Dec.
3,062 .55 1,902 3,407 .56 1,923 Total

historical Present Modified
Concen= 1. Concen-
ABE Y | tration
[ 0.89 o 1
a8 .79 m 1w 2708 109
o 825 oSk w22 54 228
auae .36 _Al2 ] .6 .36 33
1351 a2 R0 |_l.323 .36 _ 462
ey .38 _ 248 | __ 630 .40 252
o6 .61 205 8 163 208
A58 L7 L3 6 T4 136 )
| Q70 .82 M0 4 82 L)
183,86 _ 140 | 165 +86 au2 |
181 a9 37 54 . 90 T35
5,474 249 2,675 5,403 LS50 2,69h
130 ()Y 118 130 .81 114
239 .96 106 139 .76 106,
—272 ____.B83 .- 230 |__ 277 ___ .83 _ 230,
S .62 __ 235 | S42 .62 35 |
1,089 _ 3w __370 |_1,075 _ .35 _ 371 |
939 .32 __ 300 925 .33 302 |
242 . .53 ___128 | 238 455 18l
|——223. .65 __ 80 |___J20 .69 8L
26 i 52 4 .86 55
I— 284 76 1 .86 78
|96 .9 90 6 .96 92
83 1,04 97 93 1,05 96
3,828 ,52 1,982 3,790 .53 1,999
97 .89 86 97 .89 86
- 87 9§ | T Io% T .B2 T B5
263 .18 205 263 .78 205
49 .59 287 497 .59 287
1122 38 __ 70 | _ 1204 .39 W71
1,54 .37 580 1,514 38 581
$58 L 48 270 541 .50 773
153 .70 108 148 B 1
104 77 80 101 LBl 82
293 ___ .85 __ 165 | __ 197 .84 166
175 289 155 178 .88 156
B s 1.0 118 117 1,02 119
5,028 .52 2,609 4,951 .53 2,622
125 1,00 125 125 3.00 125
135 285 115 135 185 115
23 k] 250 32} 18 250
4 550 325 645 ,50 25
1, o4 480 1,039 245 480
1, .3 0 | 1,558 34 522 |
4 308 688 .45 311,
.6 u0 1 .66 143 |
4 57 14 4 .82 117
b .8 126 ] .8 127
165 .83 37 3 .8 138
159 . B6 137 3 .8 138
5,u46 V51 2,777 5,350 5 2,791
108 .81 98 108 .91 98
64 L] [ u 279 130
14 .79 [ M 79 170 .
ED) .5 225 0 .58 225 |
38 Ml 85 914 W42 345
1,299 437 481 1,270 .38 __u83 ¢
16 LU0 250 60 42 253 .
358 61 220 35 .63 223
160 .6 104 15 67 107 !
207 .82 170 20 .82 171
1 .87 137 160 .86 138
— 131 .92 120 133 91 121
4,747 .52 2,490 | 4,676 .54 2,504
125 .90 112 125 .90 112
132 .86 My |__Ja2 . .A6 _Llu.
A5l . .85 129 }__Jsi  _ .a% 123
958 .68 652 | __ 954 .68 ___ 6d¢
1,888 42 793 | _1,862 143 793
1,738 . 34 90 | 1,707 .35 532
477 .57 465 59 __ 273
294 .70 8 £73 209
166 L 80 i .83 130
— 117 N 3 1,00 116
115 1,00 0 y 1,06 121
120 1.08 0 1 1,08 13
6,282 Ul T y3Ru L,1u8 L hie 3,37~
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; Table 4
Colorado River Basin
: Flow and Quality of Water Data
l. Green River near Ouray, Utah
i .
i Units - 1000 .
Historical Present Modified Historical Present lodified
B Concen= Concen= Concene Concen=
Flow tration T.D.S, Flow tration T.D.S. Flow tration T.D.S. Flow tration I.D.8.
. Year Honth (AJF.)  (T./A.F.) (Tons) AP, T./A.F. Tons [Year  Month A.F, T./A.F. Tons (AF.) (T./A.F.) (Tona)
Jan, ] 0.86 0 139 0,86 120 Jan. 100 0,90 90 Same_as higtorfcal
: Feb. 7 .88 0 137 , B8 Feb. 117 21 90 A
) liareh 5 .86 5 215 86 185 March 160 82 131
i April I .79 5 | 231 .80 185 April 238 .80 14)
i May ——S0L .45 225 | M85 87 = _226 May 508 .36 183
H June 4 1085 _ L33 . 390 | _1,64 __ . 391 June } 813 .3l 252
§ - 1953 July [T gew " Lwp 180 3ub o4 153 -1959 July 316 o QNS
i Aug,’ | 200 268 137 196 7L 140 hug. 169 N 17
: Sept. 83 16 65 2 .82 Bept. | 100 = __ 80
. Oct. 82 ] 78 3 __ .95 Oct. 170 T :
{ Hov, 118 .9 1 119 .98 Nov. T JJ2 108 .
; Cec, 105 1,00 [ 07 .99 10 Dec. ¥ 103 .88
: Total 3,353 .56 1,87 3,302 57 1,88 Total 2,937 ,53 1,545
: Jan. 105 .95 100 105 .95 100 Jan, 87 .86 75 I
i Feb. 1 .86 12 3 .86 20 Peb, 13 . L1 |
i March 1 L84 T4 7 L B4 b March i 3u§ .73 752 !
April .60 17 . L7 April 76 82 242 ;
May L 32 20 ' 2 May 7 .36 707 !
June .39 145 T s T June 29 430 219 |
- 1956 Juy I 37 130 3 3 33 -1960  July 165 ,50 8
Aug. 2 53 i) 53 53 Aug. 7 ,68 [ |
Sept. 117 77 50 16 T 2 Sept. 62 .13 1 |
Oct. t 127 n 1 3 N 12 Oct. 98 +80 7 '
Nov. 116 150 1 1 .89 10 ¥ov. 109 .75 82 |
Dec. 76 1.12 d 1,10 ] Dec. 76 .88 67 |
Total 2,679 .56 1,4 2.65 .57 1,509 Total 7,975 .50 1,474 )
Jan. 78 .90 70 78 .90 70 Jan. 76 28 59 'l
Feb. ] L84 70 83 .84 70 Feb. I8 69
tarch 20 .81 185 203 91 185 March 181 N 118
April 31 64 205 —_ 319 6% 205 April 184 . 123
ray 70 T30 240 | 701 T May 7 N
June 676 32 215 663 33 216 June 575 . 167
1955 PUSISUNL - YA - S 2" 7 S — - E N - X X —
- July | 2w w0 ___BS (208 .42 _ 88 -loel owy 312 __ee =2
Aug. 15) 73 110 148 76 113 hug. 3 W77 ___S6
Sept. 68 .81 55 66 .85 56 Sept. 8 al 128
Oct. fl__7s .89 67 70 ,97  __ 68 Oct. 16 67 “us
Yove M g4 ___ .96 81 87 L 94 82 Nov. B 160 .72  __ls
Dec. 126 .87 __ ai0.|_ 228 _ .87 _il Dec. A _.8s. 95
fetal 2,784 .54 1,493 2,754 .55 1,505 Total 2,298 .55 1,270
Jan. 140 0,86 120 140 0.86 120
Feb. 93 97 90 .97 S0
March 330 67 0 3 .67 220 ARNUAL SUMMARY
April 489 45 0 4 ) 720 Historical Present Modified ]
Vay 1,040 .31 1,0 .3 378 Concen- Concen-
June 1,180 430 1,14 -3 £ Flov tration  T.D.S, Flow tration  T.D.S.
R i“l'f 288 442 2 g; B __m_us Year | (a.F.) (T./A.F.) (Tons) (A.F.)  (T./A.F.) (Tons) |
ug. 1686 .60 e —
Sept. 70 461 43 59 254 i 194 |_w,ew7 0,60 2,670 | 4,385 _ Q.61 2,694 |
Oct. 75 ~,80 60 8 o T4 51 1942 8,53 —'§TG 2abu4 | 4,885 .31
Hov. 96 292 88 102 .g’é ____;__9,__ 1943 8,75 . 2,23 4,198 L 54 2,251 _ |
Dec. 295 76 8 s 194k | TW,357_ — .51 215 4,204 52 2,236
i Total < ou7 45 1,817 | 1,00 861,830 s |TRIET T Las | Tw,ie0 53 5,798
: ] Jan, 83 .88 73 83 .88 73 1946 .55 1,902 a0 .56 1,923 |
: . Feb. 102 . 90 92 102 . 90 92 1947 88 7,675 Q40! .50 2,608
: I March | 230 .83 191 230 .83 191 1948 % 4982 3,790 N 1,399
i | April 317 . 66 209 317 .66 209 1949 .52 2609 4,951 . 2,622
: | May i 907 42 L1u 383 L42 D) 1950 .51 ki §, 35 . 2,791
{ June 1,915 .31 590 1,909 .31 591
p o T 1997 guly 1,185 .30 360 | 179 T3l 362 1951 .52 2,490 4,676 .54 2,504
P Aug. 385 .61 210 342 .62 212 1952 5% 3,364 6,199 58 3,378
! Sept. 173 .70 125 178 71 128 1953 N3 3. .87 _1.008
i 1 Get. 161 S5 03 153 3 05 1954 | 2,679 56 _1.b95 2,656 L57 1,509 |
1 : Iov. 206 .83 171 208 .83 17 1955 784 A58 1,493 2,754 285 .Ja505 | ;
i i Dec. L84 118 141 1,01 14 !
Total | 5,870 u6 2,696 5,855 47 2,12 1956 4 047 N A817 _ 4,003 o 8 |
1957 5,870 Ll 2,69 | 5,855 ) 'g ‘
Jan. 122 .78 96 122 .79 96 1958 4,105 4 16 4,099 4 N
Feb. 178 £ T30 78 STy T 130 1959 2,937 T 4545 2,937 25 54
arch 246 .79 194 246 ,79 194 1960 2,975 , S0 LUT74 2,97 25 JU74
| April 422 .58 265 422 .58 265
1 tay 1357 33 450 1355 .33 w50 1961 2,298 .55 1,270 2,298 .55 1,270
 June 113 .28 313
L1953 AJAls .28 312 1, 7 45,566
! July 189 ,53 200 187 .55 102 Total | 87,143 45,261 86,19 I
| iug. 99 65 [ 98 67 66 Average | %,150 0.52 7,158 4,105 0.53 2,170
! Sept. 83 .82 68 82 L84 €9
i Oct. -1 -1 a1 86 .83 71 Sampled quality record December 1950 to September 1952, November 1956 to
vove 99 9} 90 Too %0 ___so_ December 1953, March 1960 to December 1961; remainder by correlation.
Dec. 110 .87 96 110 .87 96
v 922 Measured flow record October 1947 to September 1955, October 1956 to
‘otal 4,105 47 1,916 4,099 U7 i,
I M M ’ — December 31, 1961; remainder by correlation.
E
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Table 5
Colorado River Basin
Flow and Quality of Water Data

Green River at Green River, Utah

Units - 1000
Historicel Present Modified Aistorical Present Modified
Concen= Concen= Concen= Concen=~
Flow tration T.D.S. Flow tretion T.D.8. Flow tration T.D.S Flow tration T.D.S.
Year Month (A.F.) (T./A.F.) (Tons) (A.F.) (T./A.F.) Tcns) Year Month (A.F.) (T./A.F.) (Tons) (a.F.) (T./AF.) (Tons
Jan. {300 2,01 .01 {__goe 1,01 1Q3 Jan. f_ g2 .07 _ 98 .06 9
Feb. | 326 2,06 33 | 127 1,00 _ 1% Feb. 5k .86 1% | 352 .86 13
March f_p1p  _ 3,00 _ @8 |_ 216 _1.01 218 | March 551 79 .32 | __k _ .79 . 325
April | a7 235 | _ 3 .16 235 april W e T L5929 | _ Mo 59 249 |
wey |7z 5% 68l | 1.aBO . .55 683 vey | Lboo_ L% __sm | 130 .30 oM
~ dune k6 .o _sk2 .2 5L 569 June | a8 30 _ s26 f 1,33 L4035
jcar July | 3sq - T g 226 |3 __.70 2% | - 1947 July | Bs6  ___ho 262 |63 . .43 270
Aug. — 267 __1.09 __e9e |[_ 25k _J.,a9 205 Aug. ‘___}55___.3_.__255__22_._.15.__2&_
Sept. | _7fp _ _J,00 __iBs | __i76  _1.00 198 | Sept. |66 __.q7 _a28 j__16L .84 13
oet. |Tme 200 _mE |z 1,00 385 | oct. |28 Lol 5 187 . .91 110
Nov. | pho 00 _216 | _@ebs .00 22 | Nov, __llL__.Si___&__léL._ﬁL_ 1
Dec, | 168 96 _a69 |__17d __.9e 169 Dec. {152 = _ 1,00 __J 357 _3i.01 18
Total 4,608 71 3,272 4,517 T4 3,235 Total 5,523 5k .99 5 433 .56 3,0% |
Jan. || 112 1.0 17 13 1.04 us | gan. ||__u LG4 12\ e Lo 133
Fev. 122 .98 120 2 %6l Feb. 137 ,9L 12 1% _ _% ek
March |l 26l L9 2u8 aéf L9l 2L i March | ms .86 _ 270 313 . _270 |
April || 858 ,65 557 56 .65 351 | April | 5eR  _ F9 _ 383 |- Ss6 .69 35
May _9&__;2L_%5~8__23.L__%__5;62_ May o6l .39 _ bk | .3.0ua ko o WA
June 1,271 .39 C%_ 1y2 . 501 June 952 EY %2l 933 25 %28
- 1gke  Juwly bl .57 23 5? .52 246 - 1948 July 268 5 145 260 %8 151
Aug. 152 ] 12 161 .99 1 Aug. 137 8l 11 1% 0 17
Sept. 91 1.10 100 8L 1,29 108 Sept. 69 8] o6 €5 95 62
Oct. T8 1.0 _ ke |23 1,20 148 oct. | @ .02 __oh | __95 _1.03 _ o€
Tov.e | 3gh 3,18 a6 | __ 126 1.8 15 Mov. N 20k 05 . 109 |__105 ~ _1,08 _ L3
Dec 6 . .22 bl | 120 a2 ks Dec. f__gr  __14g0 _207 |_ 98 _141 109
Total L, 622 65 2,989 4, 946 67 3,04k Total 3,329 58 2,271 3,878 59 __ 2,
Jen. | 212 1,13 127 13 1.13 128 Jan. 100 1,01 101 100 2,00 .20l
Feb. 130 1,02 1%2 131 1.02 173 Feb. 110 .52 1031 110 .92 101
March 236 L9l 215 236 .91 2135 March 276 A 254 2 .92 25k
April | sfg . ,57 325 566 51 __38sS April 4T .69 327 T, .69 31
A e i e - - o e
1 130 . 29 une 3 Q
- 1943 July 12 _‘Llf% -52%— 595 .48 271 - 1949 July 592 ST %W 972 .60
Aug. | =00 .83 __gho | 265 _ .8g . 237 Avg. |72 7 A% |66 .83 LT
Sept. | 116 __ .98 _ 1k |_ 10 _l.J00 _lal Sept. | 1o __.B2. 200 |__108 .96 . _Joh
Oct. Toh . 30 A f_128 o A oct. | _p07 . .98 _ 03 |22 .97 205
Nov, 46 _J.ob 152 |._1ko  _1.05 156 Yov. |90 g0 171 |_—1% 8o 113
Dec. | 1o 111 _ a2k |16 _l.a0 120 Dec. || 128 .07 _.137 |13 _l.0s A9
Total 4, 294 .60 2,565 k215 .62 2,610 Total 5,129 .59 3,039 5,04 .61 3,062
Jan. 8 1.20 9 82 1.20 96 Jan. 141 1.01 142 k2 1,01 143
xb-h 111 1.06 115 112 1.01 119 Feb. 157 1.01 148 11% 1.01 L8 |
Te 252 1.07 270 252 1.08 270 Merch 356 N 321 K 321
April | 529 .81 128 528 B 128 April 620 % 397 216 g 397
’fy 92k 48 bk Go .50 __bB *;ay _Lo_g_é_ ——23 3 ngi_ —3 Shg
une 1,391 x o 23 une | R 5 2925 ﬁ 35
= 1944  July Sgl ﬁ 2%0 570 .E7 270 - 1950 July E 30 0 .22 365
Aug. 143 .73 10% 125 — 89 115 Aug. 2| .63 155 ?'y; . 160
Sept. || 73 K 2 6y 1,23 79 Sept. | 149 ___82_ _.%z__ L 96 138
Oct. 115 113 130 12 1.13 137 ’ Oct. 153 .9 2 _35 ) __1%0 |
Nov. 119 1.1k 136 22k 1.1k 1| Nov. 166 . .L@E 70 298 166
Dec 88 1.23 108 o2 1.22 112 Dec. 171 % 16k 176 .ol 166!
Total Tehl6 .56 2,56) | beseh € 2,50 | Total 34476 50 3,223 | 5,310 6L 3.25L |
Jen. f__jog  __l.08 __13 f._ A0 _1.0h | Jen. |l 313 _ 1.3 _ 120 b 1.3 0 _ 120
Feb. |~ aop 99 _ 27 | _.32¢ .99 28 | Fev. 1 167 292 15% 167 .92 __ 1ok
l Merch | jgs— 108 e |__185  _3.03  __Ja March | pos _ .93 __1%0 | @05 .93 10
April 0oy T @l bk 280 _ B3 . 2k April_.ﬂz.__.ﬂ..&_éﬁé___-&__g&_
i ey oo bk __uoo | B8 _ b5 ko2 wey | De2_ ks 397 | _Bes  _ b7 _ 396
. une 016 _ .39 __3gh | 98¢ bl kOl June | 1,300 Lo __ 52k | 3,2 S !
s July | 7oy - b1 __ 287 | _ 685 b3 296 -1950 Jwy 687 RS 270 10 RT3 275
\ Mg, | Txzg 7w __ohe |3k .79 2% mg. [T .6 261 | _30 .72 260
Sept. | 163 77 125 357 LBk __ 13 Sept. | 178~ _ .79 __1k 175 .83 145
Oct. 9@ __.ga 159 |.__ 465 .00 . 165 oct., 21 _ .99 210 _125_ —%— _Aﬁ_
Nov _ kg .99 __Ju8 [ __ 153 __.99 . 1 Tov. 16h 1.05 _._%2;_ 167 _L.0% %
Dec 3 _1.06 120 |17 .06 12k Dec. | 132 _1.07 ik | 13% 1.0 __Iat
Total 4, 260 .60 2,558 | k4;187 62 2,305 Total 4,739 60 2,848 4,658 b2 2,076 |
Jan. 123 95 17 121 ,95 16 Jan. 13 1.01 136 134 1.02 136
Feb. 7 al 106 118 91 107 Feb. 140 .96, 135 140 .96 135
March 2% _ .0 212 2%6 L0 212 March 160 1.05 168 160 1.05  __168
April 528 .60 %17 526 60 317 April 535 .88 865 583 .88 869
Yay 715 ,b] 518 750__ L43 321 May 2,007 L8 1,002 2,05! b9 1,002
- 1ok Jure i L6 .36 269 16 .38 275 June 1,809 .36 651 1,705 3] 65k
i Juy 26k 47 12k 2h5 L5k 133 -1952  July o1l .go 309 '42% .63 L
Aug. 152 8l 128 1k .97 137 Aug. | 319 .89 280 30! .93 285
Sept. 105 .91 96 100 1.0 10k Sept. 13% .96 177 181 1.0 132
Oct. 1k9 1.00 14 — a5k _1.01 155 Oct. 129 1.09 1L0 129 1.10 142
Hove B 170 .98 167 17k .98 171 Nov. 122 1.2k 151 122 1.25  ___ 153
Dec. 154 Lo 1b5 158 Qb 149 Dec. 129 1.20 155 131 1.2 157
Total 3,519 61 2,148 3,L42 L6l 2,199 Total 6,711 62 4,173 6,620 .63 4,197




Table 5
Colorado River Basin
Flow and Quality of Water Data

Green River at Green River, Utah

Units - 1000
historical Present Modified Historical Present lodified
Concen= Concen= Concen= Concer= .
Flow tration T.D.S. Flow " tration T.D.S. Flow tration T.D.S. Flow Ention r;n.._:,
Yecr Month (AF.)  (T./A.F.) (Tons) (A.F.) (T./A.F.) (Tons) Year Mon' (A.!;.r) (Ti/?.'sr.) uoﬁ::) (A.F.) (T./A.F.) (Tons)
Jan. 140 1.0 147 140 1,05 147 Jan, . o Sspe as hisgtorical
Feb. 15 "_1752_ 15 ThL 1.0% 157 m;h Ik N (58 A
March 217 1.00 1 [ 1.0 ___ 2317 | —A— —it
April 223 .90 —& 222 218 N 222 April
vay k50 535 250 435 ;é 22:%. l;:z. io 20
June 1,157 . 1,143 . 35 11 .
-1 5, duly M 37 Eg 151 33 —3%- 186 =1959  July a5
Aug. 212 O 118 207 . 1 Aug. 20
Sept. 37 Qg 86 85 95 90 Bept. :
Qct. R 1.20 10 88 1,20 106 gc‘t. 183
Lov. 125 113 LG 127 1.5 246 n:"- - 1%% 226
Dec. 107 110 110 1.6 128 Ce 306 _ 1.2 108
Jotal 3,333 .57 2,224 3,27k .69 2,247 Total 2,885 162 1.803
Jan, 107 1.09 117 —i_gg_ 1.09 _ilé_ ::g. __LL” 1.05 100 l
! Peb. h 333 _1.Q3 1k —L.03 : ‘
warch |\ g 103 a7k | _lho . _L.0a 17k A*::_Eg_:ﬁ:j:
April | 270 75 202 | 270 _ L7520 " Sk __L51  _ 212
May 6k _ .38 243 | 63 .39 . 2uh e —‘ZB— —_— _gi_
June M 376 ks __ 160 |31 M8 _ 172 Ny —.33 225
ooy dwly i 36 W8 259 . 33k __ L9 16k '195°A f—a10 .52 88 4 |
: Aug. 120 W35 18 115 12 83 oS, 58 . .26 ___S2_ i
Sept. h a3 2.2 137 ' 23 .07 _ bl o i e 55 i
Oct. 139 _A.Jdb 189 | b 1.2 6L Fov 3 — l
Tove 20 2,060 _Ja7 | 32k _d.ob _ J20 ew _goLng_
Dec. h___ 80 _ 2.2 300 |__ 83 _ l.23 . 1,06 GL,‘ I
otal 2,539 66 1,807 2,608 .70 1,831 Total 2,863 51 1,645
|
Jan. 80 1.06 85 80 1.06 8 Jan. 9 .
Feb, | B T2 75 T —22: Feb, {3 T —'E—_m |
arch 237 .92 228 | __ 237 .2 __ 28 wrﬁ ﬁ'ﬁ %] 173 b
April 31 .17 ___2%% __aL —_I1 239 ﬁ!‘ 1 £ |
: ey &7 .39 2 .40 265 y 32 . 8
June 55k 230 238 639 .37 238 June TSk 31 ) ]
-0, Juy 223 LS 102 215 . 206 -1961 i‘*ly ___1}.'%_ —ky ___%__
: I Aug. 135 .83 L ;gz .Bé 138 s“l' 7 -9l 55 ]
' { Sept. 7L .93 & ) .99 68 ept. 2 .99 1
. Oct. 17 1.02 83 8L 1.05 85 Oct. ‘g __-.%%_ i
* : oV, 33 1.13 97 90 1.10 99 Nov. — 1 . |
Dec. 7 1.02 130 129 1.02 131 . Dec. :
Toial 2,790 .52 1,733 2,753 63 1,751 Total 2,265 .6l 1,k50
Jan. 155 .91 141 155 .91 |
Feb. 100 1.05 105 100 1.05 105
March 314 oL 255 s Bl 295 |
April 400 .53 2k 0 293 24
: vay 0T .35 3;8 5 .36 3289 ANNUAL SUMMARY
gwne | 1,207 @ .32 _}m__o .__;_;g_l 173 .33 383 Historical Present Modified
T July o) L L 20 .22 148 COnc:n- Concen-
hue. e ;4; 1 L —=70 17 Flow tration %‘.n.s3 (How) (tr;mon) 'g;n,sj
Sept. y T2 —12. e ._gn__ __E._ __E.E_ Y A.F. T./AF. Tone A.F. T./A.F. Tons
o —‘1—;9 — — 105 So7 e ;:’ (,, 6 i :2 451 0Tk 3,333
— S 1941 0,71 .
Dec 19 1.05 83 8l 1.00 8L 1942 ———‘%— ﬁ@ —F.i‘%- ——.%— —-:-ﬁmn_‘
. Total L,021 21 2,045 3,976 .52 2,060 1&&3 ) :E% 2,565 §.21 3:2[1 %g
, 1 3 8 k E [4 K
i 1{“; &3 .25 79 (.8 .95 ___ 80 1945 k4,260 :éo 2,‘&5% __,;_':_E% I 605
€ —10¢ Q 9ok |[__200 __ .ok ___ Qb
i March ™ i 210 237 Bg 210 1946 519 .61 2,148 __; bh2 .6h % 199
Aoril- | poo 73 212 290 g3 212 1947 5,52 .58 7,991 5,833 -53,. _5;_566553_.
h May b 23 L0 b3 | 90f k3 1948 ‘3.‘%‘3‘ B T | 3BT .5 230
AR T W M 636 L8662 .3 __ 639 1549 5,329 259 3,039 5,088 J61 3,062
- July 1,10k e 296 1,154 .35 400 1950 5,076 259 3,223 5,370 61 3,251 ]
! Semt 2 g e Cr— 3 1950 |_u ) 1,658 2 2,8
°&p — 202 2Ty 199 A58 W19 . .
; oct i ToaT ATk 189 29k 177 1952 | 6T —g i zﬁ-r %y i
i v 223 .95 29 | 23 .96 __ 2 1953 222& __3‘%&_ N 2k
1| Beee b9 .07 AW | _aaL .97 k6 1954 | 2,639 LB | 268 g0 LBl
! iotal 5,500 .53 3,060 | 5,733 .53 3,083 1955 | 72,790 s 1,733 2,763 .63 215
; Jan 12 .93 119 128 .93 119 1956 k021 (51 _2,0M 6 .52 2,060
\ Fep 153 T TIso|TasT e e 1957 | 5o 5 S _;%_L%' T %
; Marcn 2k 2 227 2545 .92 227 1958 211 N = _,E_z_l__ T'Eg" —  Tpr
boodern T U Taor | T T sr g M — S . X B D . S—C I . W
1 may 71,3 ) 531 | 130 ) 537 1960 | 72,883 .57 2585 2, . 2
4 . June 1,17k .35 55N 1,1.0 35 113 R ¢ o 1 ko
July 225 2 139 220 .55 143 1961 2,265 L6 1,450 2,265 . N
nug. f 119 2 21 107 Qb g5 166
Sept. o 1.07 10 o B ) Total | 88,041 52,846 86,849 53
, | oot |ToT g _32%. __;g_ R o3 Aversge| YT RS SSTE | LM% T OE 2,30 _
_ l\n:Z J ‘]T 3.0 124 117 1.09 ;2‘; Sampled quality record entire period. 2
xcm;_ |._”_E;l_ _— -_: 2'_:2.1_ iy > 2431 Measured flov record entire period,




Colorado River Basin
Flow and Quality of Water Data

Table 6

San Rafael River near Green River, Utah

Units - 1000
Historical Present Modified { Historical Present Modified
Concen= Concen= Concen=
Flow tretion T.D.S. Flov tration  T.D.8.
oar  Month ! (A.F.) (T./A.F.) (Toms) | (A.F. T./A.F. Tons [fear _ Month |
Jan. 4,0 8 Same as_Historical  Jan.
Fed, 5,0 ] Peb.
March 3 3.5 k2) March BT
preveoll s e el e g s i
Wy 50 1.2 62 L Yy —dad N6
June |~ wa L2 59 June " 47
- 1941 July 7 2. 20 - 19y7  July 18
hug. [} 3.3 20 . 2 oM 68
Sept. 2 ' 9 Sept. L0
Oct. S w0 20 oct. ;
Rov. 5 4,2 1 Fov. [ N
Dec. 1y 4,0 6 Dec. 4 N m
Total 139 1,9 268 Total 111 s — 287
Jan. 6 .8 17 Jan, 2 . p!
Feb. s 5 1B Pedb. € s
March | €& T 3T T2 March .
April | - 14 - 2.8 39" April [ N 4
My 3 24 [ Wy 1 4
June 3 2 June 1 .2
- 1942 July . 0 - 1948 July )
Aug. .2 Aug. 2.2 1
Sept. .0 Sept. 0 0
Oct. . 10 Oct. 5.0 S
Fov. ol 14 Nov. 5.0 10
Dec. 4,7 14 Dec. 4,5 [
Total 13 7.1 286 Total 6 2.7 165
Jan. u 0 2 Jan. 2 4.0 8 L
Peb. 5 n Peb. 2 4,0 8
March 6 .8 March 9 3,3 30
April 15 .9 44 April 10 . 2,2 22
wmy 3 0 2l 2 my H 30 L3 38
June | a4 2.0 _ 28 June | 52 b4
- 1943 July 2 A5 7 - 1049 July 14 2,7 38
Mg, f___ 8 3.2 19 Aug. 5 3,0 15
Bept. § 1 — _ 5.0 _ & Sept. {3 _ 4,7 1u
Oct. B 2 - S0 A0 Oet. i3 4,7 14 JE
Yov. {2 __ 5.0 10 Fov. I~ 3 _ 4,7 14
Dec. 3 3.7 11 Dec. 2 4,5 9
Total 73 2.9 213 Total 135 2,0 274
Jan. 2 3,5 7 Jan. J 2 4.5 9
Fed. 3 ) 9 " Feb. 6 3.3 20
March 6 5 2 March 5 4,0 20
April 1 .0 April 3 [ TN
lm 40 .3 3 m 9 . 0
. 11 s 4
- 1944 July —ZLE '—J“‘L‘z ) '—"Z'g'— . 1950 July s 2.9 26
Aug. 7 3l 22 hug. ) 4,0 3
Sept. 1 5,0 5 Sept. 1 .50 5
Oct. 2 5,0 A0 Oct. 3 __ 6,0 3
Nov, 3 4,7 14 RNov, 2 __ 55 Al
Dec. 3 4,3 13 Dec. 3 4,3 13
Total 149 1.8 263 Total 53 3.2 171
Jan. a 3,3 10 Jan, 2 5.0 10
Peb. § a3 4,0 12 Feb. 3 3,7 1L
March | & 3,5 21 March 2 5,0 10
April 3 6,0 6 April 1 £.0 5
m 22 .6 3 May T 1s .9 29
. 27 .5 ul June W 23 L7 40
lsvs July Y M T Saesy Ny a3 T_ag - b
Aug. 3,4 24 Mg |12 2,2 .27
Sept. 4,0 ] Sept. 1 5,0 s !
Oct. 5,0 1 Oct. [ 4,0 24
Fov. [ 14 Nov M 4,5 18
Dec. 4,5 [] Dec. 3 5,0 18~
Total 85 2. 214 Total 75 2,8 207
Jan. 2 4.0 8 Jan. 3 3,7 3
Peb. 4 3.3 13 Feb, 5 3 18
March [ 3.7 22 L March 4 W1 [
April ¥ 3,2 s — ] - April M o 58
Yy 20 1.8 26 May 93 28 78
Ly June [] 2,4 19 June 128 . 116
e ﬁi’ il 4,0 u - 1952 Zu.'w 1 . 36
. 7 u 38 ug . N (1]
Sept. 0 ) ) Sept. . 9
Oct. 2 5,0 10 Oct. - . W
Nov. 5 3,8 19 l Nov. 4 4,5
Dec 3 4,3 13 Dec. i 4,0
Total 69 3.2 218 F— Total 3N 1.5 W

i
i
|
1
1




Table 6 .
Colorado River Basin
Fiow and Quality of Water Data

San Rafael River near Green River, Utah

Units - 1000 )
Historical Present Hodified —Present lodified
Concen- Concen= 1 Concen=
Flow tration T.D.S. Flov tration  T.D.S. oV tration  T.D.5.
year  Month § (A.F.) (T./A.F.) (Tons) AR, T./A.F. Tons ear  Momtb fa.r.) (T./A.F.) (Tons)]
Jan. s Same as Historical Jan. -y Sawe as historical
[ Feb, N i Pebd. i —r
March . - March N oS ol i
April . April - i
May 2 5.5 wy 7 —
June K 3l a3 3 June : — —_—
- 1953 July 5 3.8 1 L1959 Jwy e
Aug. 9 3, 3 Aug. : e | ———— —_—
Sept. 1 5,0 Bept. . | i
Oct. M 4, Oct. [ ; .
Fov. [ u, Nov. ., [] ‘ |
Dec. 3 4, 4 Dec. 1 ? e e—
Total 81 2, 235 Total 21 3.9 82 ;
i Jan. 3 4.0 12 Jun. . 6 1
3 Feb. 3 3 ] Teb. 7 -
March 4 3 March . —_T
April 3 r Aprid N 1 —_— —_
May 8 oy -
j June 1 Juns 1 |
‘ - 195 July 1 N 4960 Jwly )
. Aug. 1 . Aug. 0 ______‘.
Sept. [ 4, 1 Sept. ., ! i
Oct. [N Oct. 2,5 20 | ——
] Yov. W, Tov. [N — S
Dec. [ 3 : Dac. &0 __ 8% | _l
Total 36 3.8 137 Total [l 2. 11 -
Jan. 2 u, 8 Jen. 2 3.8 7 —_— ____,\
Feb, Fl 3. 7 Peb. . - e —
March [ 3.5 2] March S 1
April 2 37 1l aprid W, - —
!“Ihv 4 3.0 22 my 3.
1955 June 6 2,8 17 June 200 e | e — e
- i“ly 0 o ) 4961 :ﬁi _1_8_ —_— | —_— ———
; ug. 3 3.7 11 . 23 e ——— ——
Septo )0 £ —2 ! gopt. [0 T 53 -
1 Oct. B0 ) 9 Q. i —2—|— _r —
ov. p 5,0 3 . . __j___ — |
Dec. 2 4,5 9 Dec. 2 [N (] —
Total 29 3.5 101 Total L] 3.3 156 i
Jan. |3 _ a7 ——a|do __E = L]
Feb. 3 3.3 10 T
Mareh {73 33 A0 ANNUAL SUMMARY
April
yay —-—J—“ -——j‘n—] : ————L] : Historical Present Modified
June 8 2.0 16 ' oncen- Concen-
- 1956 July 1 W, 0 M Flow tration  T.D.S. Flov tration  T.D.S.
Aug. Yesr | (A.7.) (T./A.F.) _(Tons) (A.F.)  (T./A.F.) (Tons
Sept. 0 —‘3“'8' 0
o:?:. 0 0. 0 94 | 138 268 Same as historical
Nov. 1 5.0 5 i;ﬂ —A3 —286 i‘
Dec. 1 5,0 S 19..3 73 ._m—— -
Total 33 2.6 87 —ae . 263 + -
1945 | ___ 85 s | e ——]
Jar. 2 3.0 6 1946 9 3.2 218 ‘
Fev. 4 0. o | TEmE BT
Harch 2 S 10 188 | 87 —r IS\ — T
April 1 5 5 - 1949 I —r —T5
May 9 3. 28 1950 |53 %7 T7T
1957 Jure 9 . 78 L
- July 24 1. 37 1951 75 . 207
hug. 13 2.8 36 1952 31w . 467
;;"P"’ S W E- 1953 . —_— | ]
N JR Y TS + 1956 |36 . 137
ove |2l 2.8 - $3 1955 |29 s e | T
Dec. 5 3,4 7
Total 189 1.7 330 1956 33 2,6 87
1957 |8 i ~330__ 1
Jan. 5 2.6 13 1958 17 5 252 i
Feb. M 8 ___2.8 22 1959 ) .9 I
March 6 3.3 20 1960 3 —— IS
April 13 1.6 21
ey [ 2 DO 960 |__ w83 s | |
l1esg June R 57 S Ty 54
July 2 4,0 8 Total | 2,057 8,532
g, & w5 A8 Average| 99 2.2 716
Sept. y 3 17
E:ct. 1 5.0 [ . Sampled quality record November 196 to September 19u3, November 1950 to
Yov. 2 4,0 8 December 1961; remainder by correlation.
coR USSR
Total 172 LS 252 H;uurod flow record October 1945 to ber 1961; remainder by correla-
. tion.

e
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Table 7
Colorado River Basin
Flow and Quality of Water Data

Colorado River near Gameo, Colorado

, Units - 1000
Eistorical Tresent Modiiied + ) —Fistorjcal —Present Modified
Concene Concen= \ Conoen= Concen=
5 Flow tration T.D.S Flov tration T.D.S. Flovw tration tration
ear  Month {A.F.) (T./A.F.) (To;;) (A.F.) (T./A.F.) (Tons ) [Year l:nth (A.F.) (T./A.:.)
Jan. [3 1.2 1 55 n. ol
Feo. .-72—% —<% — ¢ L — RS i
March [ B2 _ 3.1 —f%— 1% __%_ March ___;gé_ ___%
ol : e i o e
- agh)  July jﬁ__-__.y_ﬁ:g%:_&__m_ - agu7 July b 733
'_m._ﬁ:— T ks e | —
% TLor a8 Sov. |3 71
A V7 R E Dec. | 118 _B6-
6 Total _35,807 L3
Jan.
I TS & N ,::. ::%:
P TER T L March S 0
A5 206 April | 292 5
bk %9 My 90 .0
26 @86 June i Bul __..%L
EECTEERE T . -qoug July =2 AT
116 FUT I TS « 5
98 Sept. 88 . _2.03
ST Oct. | 100 __ 1.02
16 2“ 207 %
co 90— L.Ob
Total 2,225 9
Jan. [~} 96
_— R
rel
April 201 65
m ot .3
- 199 July % :%
e e —*ﬁ-:gé
Oct.‘ [
Nov. 108 1.0
Dec. 101 1.09
Total 3,368 49
Jan. M 91 . 2.O4
Feb. 88 ..
Mareh §— 18 8T
April f 212 .39
May Tps L Lbo
- 1950 ?“?5' T
7 ks, ﬁ —_&r
2:1:'-- L I
Nov. |98 ﬁ
Dec. || 98 QL
Total 2,515
Jan. 96 1.0
Feb. 28 95
March ag 1,01
April 151 70
May 536 3k
June 857 21
- 1951 Jwiy 47) 36
Aug. 207 [}
st | B —-
Fov. "J%"
v |- —&
Total 2,946 .52 1,585
Jan .96 1.01
Feb. [ 1.06
March 113 K
April % 60
May — o8 .3
June | ,320 .26
950 July i hhg Ak
Aug. | 2768 @ .TQ.
Sept. 171 78
Oct. 123 97
Nov. 112 1 QB
Dec. 99 1.2
Total I, 134 .




Table 7
Colorado River Basin |
Flow and Quality of Water Data

Colorado River near Cameo, Colorado

Units - 1000 —Fistorionl Present oaified
historical Present Modified Conoans COnC:n_ s
- Concen= tration .D.S.
Flow Senn::; 1.0.8, | Mov  trtios  T.D.5. L onth :J;v ;!l:i;!) 2.D ».,(m) (T‘_‘/‘A_F_) (Goma)
tear  Month J (A.F.) (T./A.¥.) (Tons) | (A.F.) (T./A.F.) (Tons oar J._:._"L'Sf)_"'i%i 2 Bame as historical
Jan. 200 |95 1.7 202 D T
Py, TR 2 R S S— —a | T —
March 102 8 _|_9 —_l:t April 8 8%
April 1% :ﬁ: 06 | A% —a08 —
e |HE iy | g M B =
e -—’# o = 959wy | TS
- 1.53 July % 222 __ 3 Aug. 131 !
Aug. 218 — 0 h
sepi. | a0 T e Bept. :§: —3— |
gct. 101 __,ﬁ — 307 —J:g: Nov, 1 S . '
e, T2 b - v T o | —h T =
Total _2,5% 259 1,503 2,439 £ L,.%00 | - ]
Jun. 100 .
Jan. 93 108 " T !
. TR hee —| R — $ i T 1
March ok 1,00 j: —ad Aprid 5 !
April 1% 3 —-& My —'i"—' 231
vy oo — | = e | 200
i ure m .m e — — '1960 M _ZAL.
G T S— __Eti :m__ﬁ: Lo w2 e % _—_;ﬂ%——
Sept. M0 '__a0L .09 110 oet. —%— 1,00 __1
e o o i i w25 ke S
O e s s .l - > R g g
Total 1,565 8% 1,%3% 1,926 .85 1,303
. Jan 9 e
. a 2. 126 @ " “‘3«6;_
N ol - - e
pr" 142 JI. 10 .2k g8 10 35 3
ey a4 |- 38 ke 16 pn _&}:
- 1955 ay e A e :un_?— &3 20 1961 f;:v —32— —uz
Aug. 157~ 87 AR | as2 .90 ;. sept. | 175 N -
Sept. 100 O o | __ 98 __ .96 __ ok Oct 00 239 )
v, ITa— T | e e T v VIR L
Tov L
Dec.  § B 107 o5 | BT Q09 _es el rres v 1.298
Total 1,946 70 1,358 1,896 .72 1,356
gan 81 1,ugz g[ — - . _Ll%. __g—
roren |3 . 02 00 302 |
i —lgr:— 122 _.&82_‘ ANNUAL SUMMARY
April |ITT18L —% = 33| Fresent Wodified ]
s '—685-}1 31 izz a3 ! stosicel Concen-
6 sy | gz: 10 1 o T :i tration  T.D.S. Flov.  tration  T.D.S,
" g 5 o5 1% oo~ .99 109 toor | (AF)  (ThF.) (foms) | (AF) (T/A.r.) (Toms) |
Sept 88 X0 19 86 __.R_ 19 o= 683 2,117 0.61 663 )
Oct. 93 95 88 i — 88 1981 1 : _1-:-8“-—
e | hE |- 2 iz —rﬂ%& T Sz % —3 Im
Total ] 2,392 129 ;.}29____&.2}___.59_2.&_‘ ig:; _E:M ? _‘_:_532_
Jan. 8 1,10 _P 18 _dds 2366
eren |8 —HE | - —= 106 - —- BEE | S3% —h 1
March 1947 -T.W- - ‘Tf'm»“
April 151 83 = . 1948 2 T —F K117
. R —2 : % i?'”‘g T X)) Raf
une || 3 415 - A2
-1957 Juy 3072 \2 = - 1,520
N e e e I T Y|
s TR e ol |2 B =F 38|38 o I
w R F e oF | | R o 3|2 I
lotal §,325 :'05 l.&_&;_i—&ﬁ——l‘ﬁ-—q € 8
2,392 _%.ﬁ}_ =
e i e == 35 = =
rare o o e |35 — 1 5 —F I
K;irilll | 22 ) 110 iﬂ 9 ig’sg 2.25 I - "‘rg'—‘ 1
Pr |! S!- E%.__ —L’ —lx— L _cadid e
ﬁe “w"m _"}é-,ﬂ- :Lg % .21 _aab 1961 2,034 68 1,208 ) 2,034 6h 1,298 |
- 1958 Ju 193 67 129 .69 _ 129 —=== 302
R T 66| Tuog Lo 06 | L R— X K i .
Sept. 103 1,03 __106 101 1,09 106 \ver: R o "
?{:t. —% L0 9. —a02 ty record entire period.
Nov. b 1,09 __ 102 Q9 Sampled quality
Dee- T — N a f1 ecord entire period.
1 o 2,822 .55 1,543 | 2,792 -55 1,543 Messured flov r




Table 8
Colorado River Basin
Flow and Quality of Water Data

Gunnison River near Grand Junction, Colorado

Units - 1000

Historical Present. Modified Historical Present Modified
Concen- Concen- Concen- . Concen= :
Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.8, Flow tration T.D.S.

Year  Month |} (A.F.) (T./A.F.) (Toms) (A.F.) (T./A.F.) (Tons) Year  Month § (A.F.) (T./A.F.) ™ $Y § (a.F.) (T./A.F.) (Tons
Jan. | 51 1.90 9 52 1.88 98 Jan. | 45 1.67 2 2 ___ 176 |
Peb. | "5 182 __93 |__ S _1.8h o Fev. | k7 19 TG ) L.gg T
March f gx 167 _ 105 | 65 _1.63._ 106 | M__ii___g_ ()56 _1.27 _ 11
April | 123 1.00 123 125 1.00 125 April 96 . 21 ! 8
May 8n ) %o B&S X 353 My S5 — . Eg 179
June 563 73 259 554 k7 263 June : 57 __2%

- 194l July f 32 _ o _ 180 | 283 _l.m . 28k - 1947  July _____'% _'—'i 2 67 58
Mg, § o5 1M 1% | B8 156 138 g, _&_.__-22_ 16— 3,57 182
Sept. | "B _ 20 _ A |76 228 _ 17k mt-_zg_di_,it.ﬁ_;ﬁ; 5T
Oct. 198 1.35 267 201 135 270 | Oct. . j: 1 . 1.59 185
Fovo | 11~ TT13 __JAl (2% 132 163 Bov. _L_.is___zo____zz_._mi__m_
Dec. ¥ Bh __ 1.8 __133 |_ BA. _1.55 13k Dec. f___ 70 ALY 9 A B 100

Total 2452 .83 2,072 2,469 .85 2,102 Total 1,957 283 __),604 1,922 .85 1,624 |
Jua, _us .58 Lk gan. A58 __.L.ea_ 80 L B
Feb, i%__m_:%_’_;&__m_ Feb. ‘__ﬁs__ﬁ__._z_i_h_a__ﬁ_
.March j: _ﬁ_ bk 126 March i — 305 | 77 1,38 106
hortd —a —ii T dor1 | TS a6 | Tmes . T E . ek
e |- o —E - T e e - B H e T

- 1042 w % 2,]9:3 ) E :.gg ""'ﬁ 159 - 1948 Au.m.;q b __Jga: 129 135 1:% 131
Sept. |56 Te.3% iz | se 2060 133 Sept. ) .25 10 __."L_E 2% 12
Oct. § 57 _£.58 _ M |J__.60 248 __ 1k Oct. } s7 2,00 19 |J__ 59 _2.05 12 .
Bov. 1 65 LR 125 |61 _AB  _127 Fov. @ 70 129 |7 183 _1x
Dec. |~ 58 183 __ 206 |__S9 1.8 .07 Dec. R 70 s Th o _d.6% 0 6

Total 2,613 TI1___ 2,051 2,654 78 2,083 | Total 2,362 10 1,645 2,349 I3 1,663
Jan. B €7 1,72 98 | __ s  .in._ .9 Jan. § o1 ._4~_.’;g..-“ 16 | 51 _3.m 16
Feb. |} B8 _ 1,60 ___TI |k _2.99 78 Feb. _22_ 1 _ %2 1 .
March _LE_ 87 .ok 88 March |~ 6o T 1.k2 0 2.kl 99
April . b o 32b April _ﬁi_ . 1 2 .57 135
May AT 187 /s ke 190 May 1 183 __’Gﬁ ,_?_ 18y
June {307 46 3 {30 k8 186 Juae  § 051 . 273 ah2 2k

~1gks July B s "j.08 122 | 106 _1.Ja8 125 ~1gk9 Jwy K65 A5 Ao | 261 06 173
Aug. ek 1b3 0 220 {150  ._l.h9  _ 223 Aug. £5. 1.80 7 |63 187 __18
Sept. |~ 87 1.5 __ 13 | 83 _1.60 _ 10 Sept. f_ 53 2,05 _ b |__ 5% _2.8  _ 3.
Oct. B 60 1.8 __12r | 7L _1.82 _129- Oct. 2,0 b6 | 71 2,07  _ 1T
Nov., 75 1.59 119 T Jd.S6 _ 120 Bov. _ﬁ— —_ 15 .57 18
Dec. K& 1.57 96 |6 156 X Dec. 1.4 55 1.3  __ 95

Total 1,786 .88 1,577 | 1,70 .90 1,599 Total 2,120 .76 1,601 2,113 .76 1,611
v:::. 51 __1.65 U 52 1.63 85_| gng 54 1.57 85 Sh 132 1_?2

[ T _1..%_ —i k3 30 eb. | 57 200 _ M2 57T 1
¥arch 53 _;‘__15_:5“3_:_1..'_*:.___15_ Meren |™ 2 Tz B0 | & _ L. 8l
April B 302 97 . 99| —J0h .97 _JOl April N 219 50 10 |__ 20 .50 1L
My 0 758 0 .3 _2k2 |__ 753 .32 . _2us My ["spo ks 30 (. %7 . . .h6 _1b0

L June K gol 33 __ 229 |__ 687 .M 233 June Y310 50 __a60 . W6 .Sl A2

TlgWy July § 2% 69 __159 }__ 2@ .73 .62 1950 July § g8 T3us 26 |8y _l.52 220 |

hug., §  q1 1.0k 99 b 227 108 Mg, Nz 236 _ 8 | 238 8
2“-_35__2.&&._119__«_'.‘1___2.16__1::_ Sept. |___ 4§ _ 2,60 220 |__ W . _2705 A&l
t. B 88 o 2.a A | & 22 _a3x | Oct. f""s7 2,65 98 |__® . _26 99
Bov. § 7o 1,86 __ 13 |73 _l.B8 23 Nov. § ko = __ 2,12 _ 104 50 2J0 105
Dec. | €4 Q.73 _2 (65 72 .12 Dee. 60 2,73 __ a0k | 6L 172 105

Total (2,225 .69 1,543 1 2,200 il 1,569 Total 1,335 .99 1,8 | 1,326 1.00 1,3%0
Jan, f§ 55 1.58 81 56 1.57 88 Jan., f_ 47 168 hurd 47 .64 bl
Feb. I k7 1.6 76 |48 160 77 Fev. ¥ 4g 1.8 73 | 6 159 I3
March | 52 1 k8 T 5% 14T 78 March f g5 .27 0 5§ .29 T
April 9 1.00 S 93 .99 R hprid | e2 T g7 k0 | 63 .91 Bl
My | goR .3 200 | __62b 36 . __ 223 My f o5 .51 135 |. 263  _..52 16

L June K hoy k6 187 |__boo W8 _ 90 June |z g2 __ 168 |_ 320 .53 6

ks Jdy f agy 85 .13 |_ 357 .9 k2 1951 July " "ox  _1.06 .99 {9 . Ll 100
hug. B 00 122 kg |__1R  _3.29 _ 52 hg. § 53 TR 9L 50 by 92
Sept. § Lg 2,39 10 42 267 12 | Sept. | w7 —2m __B85 |__ 3 _239 B8
Oet. | 26  _ 200 . 152 |- 78 1.9z 1Sk Oct. Lo _ 24 _ 18 |__ S0 23 _ 03
Fove & 73 163 __ 19 75 1A 120 Nov. g~ 3,88 13 | & _l87 . 1k
Dec. R sB 1,59 —59 _ 158 g3 Dec. M b~ __1.65 16 47 .6 TT

Total 2,819 .82 1,b99 1 1,803 .84 2,580 | Total 1,1% 1,05 A5 12,228 a0k 1,175
Jan. 58 1.55 90 59 ()1 Jan. ﬂl 1 8
Peb. B8 T bk 6o | ko _1.ks 70 Feb. ‘i :ﬁ: — M S N
March - 58 ~ 1,28 __7h |__ 59 1.7 __I5_ March 1 T ﬁ —Ia
April B Bp™ T 59 108 |28k _ .59 209 April 197 . T
May " 208 " 69 _ 1% |_ g3 .62 138 __ Moy .33 270 1 3 _en

Mg oo _m__.iL._.é_E__ns___.ﬂ__m_ June | 759 35 _ 266 | 756 . 30 267
Juy B 6k 162 57. _1.88 107 -1g5e Wy | oo1 79 _as8 |18 _do 58—
Aug. i_L n (TS _2.h3 1k Aug. F9py - ek 287 | g . .8 188
Sept. _ﬁ s |50 _2,5% _ 121 Sept. |76 _ __1,86 _ |76 _1.Br k2
Oct. |l €9 1 ko [T 2,00 k2 Oct. ™47~ T30 127 68 188 128

4 Nov. B g7 T 59, 1 .67 s Nov Gl — 200 _128 |__ 65 _1.98 129
Dec. 56 1.55 87 57 1.5k B Dec. 72 1,68 12 .72 368 121
QAI 1,261 1.06 1,334 | 1,24k 1.09 1,356 Total 2,674 .67 1,182 | 2,668 67 1,790

1



, Table 8
l Colorado River Basin
Flow and Quality of Water Data
Gunnison River near Grand Junction Colorado
] ’
_ Units - 1000
I Elstorical” Fresent Wodified ! Historioal Present Todifing
Concen= Concen= Concen- Concer-
Flow tration T.D.S. Flow tration T.D.8. tration T.D.S
fear !;bnth gA.z.) (T./A.F.) (Tons) AF. T./A.F. Tons [rear  Montb ;) T.h:;.{.x (
an. 65 __1.5L 65 Jan. B as historics ]
N —= & i 2 . —_— T l
jareh |8 L T R 186 _ I8 March » ) |
1 ':y 86 a0 __ 67 |87 .2 B8 2;‘11 \
e |8 i S| - i o e e
Bl e S S o S = —
mg. 1776 TLI LI T hug. 1( |
f;cqt: . 2.28 105 45 2.36 106 Sept. "
l s —s8 _2M0 _ 1% | S92 ko :::: —_— —_—
Dee. — s L8 x| 75 g - : .—-—-::‘———-—————
Total _1—2— a8y 95 |.—Ss3. A g6 N:ic -
Jan. kg 1.75 Bl 4g 1,15 Bl Jan. R —
, Po. fTThs o T n | ks LA o ren. —_— |
vareh |__hs o &) M L8 8- areh ]
oy 10 Bk __S | 7 __BS .60 pril . ___§
ay - 85 s j 08 — Al gk it —_— —_
Ly July oz 1w I35 (3% _2u. 3. 1960 Ny _—_j_—.-——"
T S e e b — |
el e e e s e
Dec. De : —— et _.___-‘
o I —= % I e
Jan. 6 1.70 18 .19 78 Jan.
I " e —“Q—A&L__g_ﬁ:_m:___ﬂ_ Feb. — —
farch || g0 = _ .Y 29 1.47 87 March
{s:;il 108 T4 8 108 7k 80 April
: 262 26) 137 My
June 219 ::%eL_ June
Siss iy | R TL % " % =2l s e ——
Mo o L | 3 L& —8- Sept e —
, oet. % T — | i e oct. - - —C
! 208 _112 |__ 55 _I k2 Nov —_— P
j Dec 57 165 o o 165 P Dec — _—_j: R
l Total 1,016 1.13 1,150 1,011 1.4 1,156 Total
Jan. H 1.64 82 R 1,68 82
Fer. i L D — L T
:E;n 3 25 R 152 1% .gg R ANNUAL SUMMARY
3 June 2%5 .53 139 .53 1l —Historical Present Modified
- 156 July 37 1.92 71 Z 2.00 12 - Concen-
3 g, |29 “2.07 & |_—& 20 0 Flov tration  T.D.S. n tration  T.D.S,
Sept. |~ 20 . 33 __ 63 ﬁ: T3as 63 Yoar | (AT, 2. /AT Pons) § (AF.) (T./A.F.) (Tons) |
oct. | sy 2.0k __ 200 “Rah 200
Hov 55 1.95 107 1941 . 9. (! o.% 2,102
Dec. ,__u_jﬁﬁi_;m__m_ 1942 iﬁﬁ#.&&
Total i_1,100 99 1,084 2,099 .99 1,086 1943 . i %0 1
’ — 194k . 1 ﬁ 3 1:%
Jan. 52 1 0 52 .73 ® 1945 E Y _1,00 & _1,08l
Feb.
Kmh 23 — i — % _&JS_ 9. i;‘-‘} 1! i . j
i pril 1:55' .67 o1 :§:1 ___ﬁ: '—‘n‘gg 7 ﬁ: -
I i A o v T s T - L —- A4
] “ 1957 ;{uly —‘%ﬁ— “‘__,_ag_ __Bz_—ﬁ%_ _m_'l’l:_ —‘ﬁ___..;a_ "ﬁ_ 1950 1306 1.00 4330
. : 3 ; .
: (s;;‘} -2 B o s 3 wn | A R s adlie =
v T Tl A | —ux b e 1w %E : :h:g: % E—;@— :
lotal 5,38 .61 2,062 3,313 61 2,072 1955 T3 380 | 3,08 .18 1,
o |6 Lo g | 8 Lag —A- T —p |3 —F 307
eb. 0 1, 10 0 - Te
Km-;rlx _&— :Tz%— Tas— —%— :[‘j%—,z _195_.1% ggg — B 120 —'.uT'
, or :
£ s T s | mh o s - 2y 2w A L
sy I T B % k- e 1961 | 308 06 _a69 | _na05 .06 LJ69
1 Aug. il . 1.8 16 28
, \ oot ‘__5.1__.52 '—% _—L—E]gﬁ—- —3 25— —t _uLJZL A?;:;. 1 5 .5 i.?’ﬁ 5.%3 08 )ui
b ;’2: ‘_n—éz ) ——iﬁ_ _'%LL" -"“%ﬁ“ __129_]% Sempled quality record eatire period.
; Torel 2,260 ™ 1,92 | 227 TR La8 easured flow record entire period.



|

Toble 9 o |
Colorado River Basin '
Flow and Quality of Water Data

Colorado River near Cisco, Utah

' Units - 1000
Historical Present Hodified T : Historical Present !'odified
Concen-~ - Concer= Concen=- Concen=
I Flow tration  T.D.S. Flow tration  T.D.S. ) Flow tration T.D.S, Flow tration  T.D.S.
obr Month (A.F.) (T./A.F.) (Toms) (a.F.) (T./A.F.) (Tons)| Year Honth (A.P.) (T./A.P.) (Toms) (A.F.) (T./A.F.) _ (Tons)
Jan. |39 _ 1.B6 _ 259 |_ 126  _205 _ 25 T Jan. 80 229
Fed _1s3 178 272 | __3ko 1.9k 272 | Feb. .63 27 |
March | o0d 26k 337 190 LI 337 Harch 1,58 263 |
April B ks 100 _ BbS [ __ k33 — s April R 268 |
My Fo3ss ke Q8o | 2,286 bk 995 . &y 42~ 571
Fagwy July } “s79 73 k23 | _ MBS .91 = 1947 July . —éﬁ—
Aug. | oqy 167 Mg |__193 _2.27 38 Aug. 1.49
Sept. | 237 181 _ bm |__206 _ 238 Bept. 68 w2
Get. } 579 a0 _Aw | 978 112 _ &2 Oct. 1.5k B3 |
Bovo o 3 _ a8 __ A7 (_X00 _l22 . ;6 Fov. L kb |
Dec. | 229 151 __ W6 |__ 26 _1.S7 - __35h Dec. s =7
Towl  l7,066 .80 5652 | 562 67 - 5.0%0 | Total 81 m6k2 |
R R | g A L gz
Fev. H 166 LT3 e 1.9 288 k2 280 |
March § 228 1,52 206 _1.68 W7 d.k6 338
Aprid Ja.akk L6l .38 _ .6 ﬁ .65 53
Tine Vs __..1%.1‘ 3 ﬁ (Y ' e _se1
—
-1ohe  July 5] — b0 jiz: - 1948 07 30
Aug 1, 121 2 356 .o %3
Sept. f—3sh— T2k 329 ' 300 k2 %2 2,38 _ 233
Oet. ) 2f2 2,33 _ X8 |__157  _2h8  __3BA __aq%_ ks
Nov. 186 1.99 %70 179 2.1 51‘& 1.7 3l
Dec. 164 1.96 322 '155 2.1 329 . L7633
J Total 1,099 11 5,486 5,566 .85 3,570 Total .19 5,670
Jan. § 153 9 __201 | __Jk0 2 29 _2.68 288
Feb. f 1h6 —2n0 1 3 270 _1.48 252
March k 17k 1 1 295 308 : 152 0
aprid [ 709 :‘g'ﬂb_‘ .65 L e T
Wy 1 996 b6 _ﬁf_ __Tg_.- ¥ 43 529
June § 1,365 .38 516 J.L,‘_ —2 92 .39 . I06
- 1943 July _ma._.m_ﬁ__y_ 1+ 19%9 _ 6L s
hug. B 68 1,26 319 1, 1 Aug 2,0 336
] Sept. § 212 .85 32 |__185 _ 247 _2.7 3
oct. B gy 1.8 _ 339 | 160 _l.9@ . 195 _ W3
; ov. 215 __ 147 __ W7 | 20 _ .54 323 k8% 36
: Dec. | 390 1,56 __296 |.__aBW _2.6h __30L 1,82 %1
Total 5,214 .86  b,k98 4,802 .95 b, 562 Total 5,886 .81 u,792
Jan. | 40 177 246 (328 2.9 __2uB gg__zL__gz-___zg_e
Feb. | 152 1,56 __ 257 |40 _ 169 . 237 | __%___21__-- 25
: March § g6 1,50 25l |_ 181 1.6 251 | o 20 A 25
g;il |8 _ 1,09 __ 33 |__203 2133 32 # __-_;__ 2L
10wk 3:5 .J..w___.zi__%;_.x.%z;g__.%__ﬁsz_ gu“i-; 1.;‘1 —’% __7__1,9:{2___-125 iﬁi‘
’ 1 = | a bz = 1 Y 03 351 317 —
P 8 =35 o | [P ke o a2 2| T o 2 e |
Sept _39__:5:__22__&__1&__255_ Sept. ez 3 T e ﬁ!
oct. |3s0 Ty | T3S 2w _ 389 oct 25 i s 2. .
ov. 1 o6~ I8 k6 | o _LBs _ 36 | Rov. - —5% —8 i S Tk |
Dee. § A7) 70 _29) | _ 268 _l.¥T 208 Dec. | L5 29 | 161 1M1 _2%
Total  5.B40 JTh 8,336 | 50047 00 isld3 | - Total 4,07k L% 823 | 3,938 3,859 |
Jan. B awe 2,73 .28 | 1% _l.0 23 Jan. B 1sx 360 250 |_ 28 .7k 280
Feb. Y 351 17h 263 |_ 138 _1.90 263 Feb. _lsl__l&_ggg___lg___jujﬁ__ﬁﬁ_l
March | 178 _ 1,56 _ e |_ & LA . 2T March | g _ 3B6 _ 2% (. sk _l.5h 2%
April ™ w29 ~ _ 88 _ 28 |__=m7 _ .91 . 283 April 173 121 20 |16 _ 1.4 20
Lond 2835 36 53 | lh3s L3 sk May —7sB . .k __boo | __ 733 . __ .56 _ MO
R June fymy 0 37 485 |aa% .M __box Jute (073 b3 _.%gﬁ .hs 508
whs My f Th76 67 hSy | S .79 __h66 - 1951 July 530 _ T 366
Avg.  |Teng 0 2,00 . bSL |37 _1a7 . bEh Aug. § " ow8 _1,&;_5 T 216 . 356
Sept. | 146 _ 1.8 __270 1. 119 _ 2.3k 279 Sept. |__131 2, 270 120 .29
Oct. |} 207 1,75 30 |23 .82 A7 oct. 16 1. 3 169 ~_2.01
Fove B 2oh __1,h1 %6 | 209 _l.b7 52 Fov. 171 ___rjg‘. 30| 17 _L.01
, Dec, 98y 3,26 _2% |_amr 2.3 @35 Dec. 2 1. ____z__—‘%e— 7Y [.70 231
Total  §5,505 .16 4,210 5,097 Total 3,987 9% 3758 3,820 9 3,795 |
3 Jan. | a7k 1,57 2% _z.g_b_ _Lb6 259 Jan. 191 .5 82 1.66 33 |
I i Feb. 155 et 197 145 1.% 297 Febd, .65 —32- g 1B "—z&“e
; Mrch § gy _ 324 28 |_178 _1.32 . 236 March " ___7__"“23L __L__'d- 155
; April 0 Teps 61 30 | S1A . .62 _ 30 April %o __.sn &b |_9& .52 __8s |
Hay __zas_._..sa__..:sé__szz___sh_____t my [Pose 35 7153 |28 .36 ISk
4 L June By 0p7 @ b2 h32 | oo . k7 June [Toimy T mn 76k | 2,245 .3 7686
g w6 vy b 9 8 3o (2w L WA -agse My N T 32 A2 79 AT
; Aug. B 106 166 %5 | 1%k _ 220 . 359 Mug. | xea 1A ke |3 .20 . hx
; Sept. § 335~ 230 _ 283 | 2 2.4 2@ Sept. s TR0 Lo —ma
| Oct. | oo .85 w2 |_205  _1.Bo  _sg oct j‘:jﬁ - Tum e
= Yov. § 206 1.5 _ 3R |_208 _l.60 A %ov. U T7 _&t 381
3 Dec. | o088 1.3y _ o8s |__go5s k2 _ 251 Dee. [ B8 A6 A3 |_] Tk ms
I 3 Total - §N088 .91 3,680 | 3,72 .00 3,78 Total 1,709 .66 5,068 | T.NT6 .68 5,089




I Table 9
Colorado River Basin ,
I Flow and Quality of Water Data
t
l Colorado River near Gisco, Utah
Units - 1000
Historical Present Modified T — Hlstorical muéznr:::fnea
Flovw 2::::2; T.D.S. Flov 2:::;:; T.D.8. Flow tration T.D.S. Flov tration P;D.S .
ear  Montn | (A.F.) (T./A.F.) (Tons) | (A.P.) (T./A.F.) (Tons) ear ::th (A'?a) 7. AT.:. '.l‘eéuT) (A.P-s) (T./t;-!'-)1 (lmm)
Jan. . . ame as historicn
e = v - 8- 3 . - p—
E= = = s Ser e = = BE S S = —
e e B B A R - —&
June {1,309 L _ STh —he _so 1050 My —_
- ayss July f zes” g5 336 | 3B .03 AR ug -——_-k———-———\
Aug. 25 .23 315 |24 ﬁ 30|, Sept
Sept. | 128 __ S.8R ___%: —aa | ol - ‘
Oct. N 377 _ 1.89. 8 e .3, iy e e
Rov. 207 1,11 366 207 1.78 363 hc. i i
Dee. | 175 _ 29 | Ao LI6 __3QL . + |
Total L, 061 97 3,943 3,088 1.0l 3,970 | Total —
Jan, s 1.76 02 175 178 ne Jaz. 164 .51 4 |
Feb. 7T 165 2% T 1.67 2% o U _hiLzz ﬁ !
march f 4 k6 2% (260 18 2% e | —E- —a 1
April [T oi T g _ a7 |0 .98 &8 oy _.g._..fi.__za.___._._k e
vy (T ok s | - 8- mﬁ-aﬁ—_ﬂ%—_—_.f-————-i
e p [THE I —H LA | lwe ay [T dT TG T o ——
1954 Aul)' ; g, = —_— ‘
ug. X0 106 —208 | —
=== = o s = o R T o .
ct. 21 . .
o R 2 S| R OB | Er = |
Dec b0 190 __ 266 |8l 269 rotay . oo X R |
Total 2,293 1.k 3,300 2,231 1.49 3,332 ! 2 .87 2 ‘ —
Jan 13 L8 247 1% 187 a7 :::: 156 1:h3 _ o \
Feb. [ 32y 1,78 _2as |_u9. . Al 25 e “g =i 13 - _—
wrch | Jo8  _1.3% _ g6s | 196 1.3 __ B3 oril P —Th 4
April B sy 82 _ 263 {33 — .l 863 oy .I_ %
*;:'e s .0 376 |7k .S 3B g % —2l 22— —
- 1955 July _ﬁﬂf_g; T2l 2% |19 _Lw 26 %L 4 <5 —
Aug. 185 _ 1.6 37 |1 136 3 Sept. N8 T, |57
22‘-_‘1&_2.15__235__193__2_»__9;6_ b i -J-———S——S}-
oct. | g _2as 26} 120 _2i8- —863 v —151—22 —L-aﬂ—z
62: 169 _ 189 ..mg |10 18R _ 30 Duc. —J-—IEI :-'-,‘-3—. = —a0
Total 3,186 1.07 3,421 3,120 1.10 3,439 Total 3,395 1.05 3,555
Jan. 1.6 262 153 1.T1 262
S s v 2 — aF )
March | 187 _ _1.50 281 —15—2 1.52 g 1 J ANNUAL SUMMARY
April 6 .12 256 kP .E?__ -
. RY 52 LI Present Modified
o R0 — —— —| fe— Rategio S onen- ‘T —
-1956  July §q72 a7 253 |26k 1,58 = __ 255 | Plov tration  T.D.S. Flow tration .D.S.
I g:g; 229 0 2.97. . 23 | 13 2 __zzg_ Year | (A.F.) (T./A.2.) (Tons) (AF.) _ (T./A.F.}) (Tone
' 165 187 %06 ST 6,62 .8 5,750
gz:’; 121 .2.22 i 120 2 2E gg g:; 41,066 0,80 2.632 .5?;1, '—B'_O.; S
: Dec 12 i 275 1k0 1 275 1943 ‘%‘ —"'&" g | e T T
; Total 3.56 1,; 3,428 98 3,b h "W o 1o —ar Tk L
° e : S * * 185 | 5,505 L— 355 S T LD
oo (A R 2 — T“‘isz "—Li:g;( . g—g 1946 | 4,058 91 680 3,721 1,01 2,718
March 167 f“‘i% ~ TTa60 | 166 _ 1.57 %1 1947 'E‘L’z I3 L 5,710 B LT
i April I— L S| ST %I 1548 P : t 5 | e \70 1§70
‘ Wy T T o |n@r— b 5 1949 —h— e | Eme —E s Do
A : 3 : 1950 —3- : 5 | 2o ST 0
L lasst e z.ﬁss__.zg__aza__t&_.ge___;ﬁ_ X . : \
L p J-~951——ii —‘31—“ ——132-—-5,,2 %50 —“35—5 —&— 1951 |_3,987 29 3,758 3,820 .99 3,793
| Sept Tun - o 380 Y7309 L2h :ﬁﬁz__: 1952 T N3 5, 06% R .78 <,089 |
oot 292 520 295 'R 2 1953 |0 B 3,913 3,048 T.00 3,070
v, (Tho— Tpaa— Tha %2 LW i w5 |75 CLu L0 '_‘1_2_5_'2 T 1 '3"‘—“319 ]
l Dec. | 239 3,1 ho8 2hy 1,70 11 1955 |Thnam- Lo 35, 3 T.10 ERE
Total 8,889 63 5,602 18,822 L 638 o \
1956 |_3,568 6 3,428 —3‘15'%'5? .0 3,133
‘1‘5‘5‘5‘ ‘—%—' = —rm— 3.8
sen. f poo _use b | 199 L33 35 e B o | Swe ons R
Feb. | 225 _ 7 B e wBEE = LI | 2 o
Merch & o5k 1,29 8 252 _ __ 1.3 _.F___ 1960 = 5 —47-5—3’ 5 N — g _‘W_B. 5
:\:ﬂl 156 .53 3 1 5 gg: . 01 2008
I 195 e |23 560 o —— |5 : —gz}%;— 1961 | 3,395 1.05 3,555 3,395 1.05 3,555 |
- el m; .22 ¢2 222 ';: —— Total [108,10L 89,087 103,337 89,889
As:gt 53 LI 2 ?ﬁ —52t 332 Av:r e] 5,108 T.E0 L, N 3.8 k780
. g - .%B Al
E:- Sg 3 ;2 _:otl 5 _Tg;li :L. 2}1! Samnled nuality record entire rerind,
LTOYAIC G.OE _L:TZ ,‘3);3 5,996 - :73 4,372 veasured flew record entire reriod.
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Table 10
l ; Colorado River Basin
Flow and Quality of Water Data
l San Juan River near Archuleta, New Mexico ‘
Units - 1000
n.c:?'g:n Wu::m Toliied Hlstorical Tresent Modilied
- ne - Concen- Col -
Flov tration T.D.S. Fov tration T.D.8. Flow tration T.D.S. Flov tz::::n T.D.S.
[Year mﬂ: (a.F.) (T./:.r.) (Tons ) A.F. T./A.F. Tons Year  Month | (A.F.) (T./A.?.) (Toms) (A.P.) (T./A.F.) (Tons)|
o 22 Seme as historical | Jan. 1 [3 Same as historical
yes. ™ —9"-"-,% T e — ro, |3 —Eme e :
l 2;—1.1 25 T 53 April _Lg
| - —]"5_ May B
June . June 1h0 .
. 1941 AJ:‘]J 2 L 1947  Juy T3 5
. ._.? 1 . 3 .?
Sept. ‘ s :‘l:t. | - N i
oct. | . %"' Oct.. ::i' ‘—.'&'
b - — —8- Dae. —%
. | & Ce. »
Total 2,57 . ~T3% Total =
Jan, b 233 15 Jan. .26
l Peb. | si N . 12 Peb. i 5
April EL April —iii" . :
May %20 .15 LB My 43
June 1.2 June "H‘ W
' -1942  puiy % : 11 L1948 gy | T 5
Aug. 1 .22 S Aug. & 1z
Sept. 28 .22 T Sept. .
Oct. 23 L2 6 Oct. "‘T‘g ?
1;::. ie o ; Fov. .Ez i
. [ % Dec. 1 46 [
I Total 1,388 .19 288 'romc "1,_20";’ 18 22C
Jan. 16 RS T Jan. L 1
Feb. 26 . zg Feb. ;g .Z 9
March 55 - March o 27
April % —_‘? 37 April —aeli" _—q' —=
e s s
. 1943 m‘m;y 5, .ZLE— 10 _ 1949 ::gy :;; i
o . a2l 10 . 5T o 1k
Sept. __ 2% 1 Sept 33 .27
e = R =F
me. % ﬁ 5 me. | —% 1
Totel 818 .21 173 Total 1,420 .19 216
:::- __11.5_ .3 g _ van., 16 37 6 T
. . .? Feb. 29 281 12
March i N 16 March 42 i3
April 131 .21 27 April ‘—ﬁ%' 2 22
m 1 16 EJ . May 126 .15 _.__Lg_
. : June 112 6
- 1944 2y i 216 2 L1990 ay [ 2 v
. «20 S_ Aug. 5
Sept. 2 10 S _—2%' 3@‘
qngt. ‘—E%’ "-2%' o:?;t go 35
Ve 21 . . )2 2
4 Dec. | 1L _ % 5 ] g:: 12 52
Total 1,251 .13 22 Total 564 2k 1%
Jan, 1h U3 [ Jan, . :
;::;h 22 .1&5 10 r::. }JO. juo 5
— e: RT) 1; March 20 45 S
April 1 120 : April 35 N 10
m Qﬁ . E L% May llg . %
: . 28 June oL
1945 July 2 . T 21951 Juy 21 j )
Aug. Lo 4 . 53 T
Sept. .2 5 ‘s“;gz. 2 g 3
gt- 0 3] 11 Oct. .
v, E k Nov, [ .n;
Dec. 46 [ De:. Lg :
l Total 5%% 2 185 Totad 413 .28 17
Jan. b1 U3 3 Jan. 19 53 10
Pev. | IT R . - T
March 3 . L] X g:ch %a 2
‘ ) T . April [ 26 .26 85
1.5 == R
I s == ‘ e hay | T TR
. WX 1 Aug. 66 226 7
Sept. |29 .3 9 s:ge. 3 g
4 Oct, R %6 _ .31 1 oct. .
‘ Nov. 26 . 9 Nov. 18 .
4 Dec. |19 [ Dec. } 38 _ B e
4 Total ks6 127 v Total 1,552 .21 321 Y ¥




| Table 10 ;
t
l Colorado River Basin .,
Flow and Quality of Water Data
l ‘ San Juan River near Archuleta, New Mexico
Units - 1000
— Historicel ~—TPresent Modified Historical Present Modified :
E Concen= Concen=- Concen= Concen=
Flow tration T.D.S. Flovw tration  T.D.8, Flov tration T.D.S. Flov tration  T.D.S.
Year  lonth A.rl. T./A.F.) (Tons (A.r.a sw.‘A.r.a (Tons) oar  Month | (A.F.) (T.JA.F.) (Tons) | (aA.F.) (T./A.F.) (Tons)
Jun, b Jun. 1 0.45 5 Came a5 listrric-’
Feb. | 18 . 7 Peb. Y
March | 37 i - = March - —ar —+
l ol —& —F dgrtd —
1953 June 1) .15 2 June 1 o1
- iuu;v LYY .32 13 - =1959 1.“..” 18 s
. s 1 A . D =
Sept ’—}i';, —*31‘- Sept. |15 # ‘
Oct. 2 RY 10 Oct. §__ B0 . ;
g:v =3 NI 10 Yov. | W 3T i
13 1 . T Dec. 20 ~ 35
; Total 563 .26 1k Total 37 .27 11 |
! Jan. 11 ol Jan. 1k k3 6 ;
1 f:b.h 21 : i Pv. |16 12 kd {
xel 28 . 3 warch I T W 3
ﬁm 90 .2 by Apriy [T 2ko N T4 !
Y W3 a8 26 May 193 . 33 |
195k June § 67 .9 13 June 232 3 30 ‘
- July jg: —bl 258 1960 Juy |55 __&rl; o
Aug. e T g | T2 7 ‘
&g‘- 30 5 Sept. 3 0 7!
. N Oet. _zé :_'_':ig 10
Tov. j i Yov. | F N i
Dec. FE —“‘1?9", e 3 Dec. §—ib .50 T
Total S5 228 150 Total 1,029 £23 233
I Jan. 12 b2 5 Jan. 12 b2 5
Feb. 13 L31 % Feb. 1 A
March March L .
April “‘fz‘g —";’Z' f" April 113 .26
. T i : e | —a
e . -
- 1999 Juy — 22 v g6 awy | 3B T3 1
ug. q: N Aug. 2 .2 S
Sept .29 Sept. _25'—5 _'7%' 5
Oct. 20 30 Oc 5. .23 2
Nov. | 17 . Nov 30 229 0 —_—
Dec. |15 _—é?)_ Dec. |18 .33 - S
Total 537 .2k 130 Total 750 2L 171
Jan 16 .38 6
Feb 15 R 13
3 March 48 .33 16
April 19 20 1 :
May a7k SUE gﬁ -t ANNUAL SUMMARY
Lyn  June 117 .1 18 H%M Present Modified
- 7 Jul; 25 .32 oncen- Concen-
AugY 2% . Fow tration T.D.8, Flow tration T.D.S.
Sept. 1 —g%' Yeor | (A.F.) (T./A.2.) (Tons) A.F. T./A.F. Tons
Oct. 12 W42 5 j
Nov. - s 1941 2,57h 0.1 430 _f‘_t:me as historicel
Dec. . _+ b2 |"L®BE X9 %6 | Y
l ’I‘otale 5Lo l:; 120 g‘.‘?‘ I8 K I;L —
Jon 13 46 6 rell e e 21 T8
Feb T 51}
] e > e | — o
et Lo =22 e |TmT T o
May 222 . 12 — L
1957 June 80 E 2} 1949 _J_gr __.rﬂ ‘—"E_“E
- Judy _“T;% ST 52 1950 | obs. 22 13
ug. 1 .22
e | T % mE —E
Yov. 55 8 - i?’;i z _"!'E'__ﬁ.r ——j___%
Dec |1 .30 13 C —
Total 1,647 .20 330 1955 |53 g% (30
1956 540 .22 120
Jon 22 1,'6 B 135”3 TR T 3
s .3 2 bt 1, .20 31
I 'A";::g T __eh2 % 1959 o T ‘ﬁ%"
279 230 1 1,02 .23 233
Hay 460 .17
- 1958 '.;E —J}S— *“%%" —ﬁ- 1961 150 .2k 117
. i —% H Total | 20,648 1,368
~ Aversge 583 -3 208
Oct. 25 Eg 9 -
I tov. |—1 i —1- Sampled QAL T e ebe o e T utes nuatity and Tl
Dec. S U 1. 2 __ﬁ_ —— o} — record for station near Blanco “ctober 1945 to Novemker 1954,
-~ Total 1,332 24 315 b
—
l 2
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I Table ||
Colorado River Basin
' Flow and Quality of Water Data
San Juan River near Bluff, Utah
l Units - 1000
— Historical Fresent Modified Historical Present Modl.
Concen= . D= Concen= Concene
. Flow tration T.D.S. Flav tration. T.D.8. Flow tration T.D.S. Flov tration T.D.S.
. [fear  Month AT, T./A.P.) (Tons A.X. T. /AT, Tons [tour Month | (A.F.) (T./A.X.) (Tons) | (A.F.) (T./A.F.) (Tons)
4 Jan. B 78 _ 1,00 79 |_ Seme ge historicel | Jan. a __1.13 35 | __Same as historjcal
Peo. | 127 _ .98 A2 Feb, | 45 _ 1,07 u8_ | 4
March |  21) _ .78 _ 18§ varch | 61 _ _,80 [
April f 392 _ .62 _ 283 April 88 263 &
My Y 250 2 My 9 238
June 15 430 275 June 276 30 ﬁ" .
©oesl duly 26 L30  __ 158 = 1947 July 0 Y R T gl
Aug. [} .70 Aug. 4 1,00 i i
Sept. 202 ,87 Sept. y ] i Y
Oct. } 655 L64 [y Oct. 7 218 L -
. Fov. ) 101 151 1 Fov. 7 273
; Dee. | 104 81 N Dec., 86 56
1 Total 4,898 L5k 2,624 Total. 1,677 .65 1,087
Jan. 81 .93 75 Jen. 52 .83 %3
Feb, 68 .93 63 Yeb. 79 R N
March 126 .95 __ 120 March T .83 7T
April 602 . 307 _ April .37 133
May 479 s 182 ey . o
June 533 . 139 June .28 169
‘ 4942  July 150 & 72 - 1848  July u 4l 30
Aug. 1 .82 |2 Aug. 86 .18 57
Sept. 8 1.00 38! Sept. 36 o11 )
] Oct. f a7 s | Oct. 75 __1.05 73
: &v. 39 1,23 48 Nov. S5 .07 59
: c. f u3 1,26 sS4 Dec. 41 1,12 GE
Total 2,247 .53 1,185 Total 2,14 <56 ikl
Jan. 43 1.26 S4 Jan. [X] 1.1l 70
l Fed. [1] 1,1 58 Feb. 74 299 73
E March 95 1.0 08 March 152 81 123
1 April 293 W 138 _ April 338 L 45 152
k May 32 .39 29 May ‘ 503 a 156
: June | 254 ag 96 June 748 31 232
1 [ou3 Wy R 208 .57 60 - July B w2 .33 13
5 Aug. 91 .01 @2 1949 Aug., [T 90 .66 59
f Sept. § g2 __.90 __ 56 8ept. w2 1,05 (T
Oct. R sp _ )00 S8 Oct. § 56 _. 1,00 ___ 56
- Nov. 59 97 57 Nov. §  us __ 1,07 __ 8
1 Dec. $1 112 s2 Dec. 38 __1.26 43
Total 1,493 .64 959 Total 2,487 7 1,163
Jan. 37 1.6 43 Jan. 41 1,1 [
4 Feb. |49 1,18 86 Feb. 49 1.0
March § 76 __1.,06 81 March { 36 .9
] April I "oou 62 126 April 138 Tup
. May . Il eug __ ,36 0 Yoy 169 240
] June 705 225 ¥ June  f j91 a8 2
E Flgyy  July 283 __ ,35 =1950 July .72 [ — —_
3 Aug. .85 Aug. 1 .13 1
3 Sept. 292 Bept. 4 14 4
Oct. 7 N Oct. 30 ,07 3
3 &v- 1. Kov. 25 o 3
c. 43 1, Dec. 32 234 4
l 3 Total 2,291 LB 1,10 Total 84 .68 57
Jan, u] .22 S0 Jan, 30 1,30 39
i Fen. 17 71 Feb. 29 1wl ___ &l
3 March .03 T4 March 34 1,15 39
: 3 April 10t .61 0 April T 85 29
¢ May [T .35 0 May Y] 251 72
. June 3 9 9 June 188 236 68
1945 July 128 0 2951 July 30 .80 24|
- Aug. 96 . 1 Aug. 49 _ 1,06 52
- Sept. 2 o Bept. 4s 1,07 ug
3 Oct. 6 N Oet. j 3% 1,23 43
p Fov. [ L 04 N Fove B 39 __l.10 M3 -
i Dec. 3 27 3 Dec. 36 1.28 ug
- Total 1,58 .59 93 Total 691 .79 Sul
Jan. 37 P w2 Jan. 88 216 102
4 Feb., 36 1.19 43 Feb. [ .20 [
4 March # 47 1,08 49 March 87 s 9
» April 85 56 €3 April 453 . g
3 . May | 125 T 61 May 1 .30 _ 185
E gy 00 |28 A0 82 June 6 ;28 185
July 63 .86 54 4952 July 38 o o0
3 Aug. | 75 1.2 Aug. 83 s 57
F 3 Bept. | Ty .93 4l Sept. 56 . 52
: Oct. 55 ,98 [ Oct. 38 N
» Nov. 60 __1.02 61 Nov. 41 3 53
Dec. 46 _ 1,02 47 Dec. 43 _ 1,26 54
I Qtal 887 $77 681 Total 2,554 45 1,156
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Table |1
Colorado River Basin
Flow and Quality of Water Data

San Juan River near Bluff, Utah

Units - 1000
“Fletorical Fresent Roditied Hlstorical * Present Nodified
- Concen- Concene T Conoen= Concen=
Flow tration  T.D.S. Flov tration  T.D.8. Tlov tration T.D.S, Flow tration  T.D.S.
Yesr  Month f (A.P.) (T./A.F.) (Tons) JF. T./A.F. Tons Year  Momth AR, T./AF.) (Tons) | (A.F.) (T./A.F.) (Tons)|
Jan. N2 128 82 —Same as historical Jan. 30 l.g k2 “eme as Vistorical
Feb. s 17 7] Peb. . 4
Y —
Varch | 56 0 _3.02 __§7 wren [TE
April 107 184 68 April
May 156 R 69 My
June @ 267 27 7. June
~ 1953 July 7 284 L1959 Ny
. 7. 1I.18 Aung.
Sept., Sept |
oct. 3 it oet.
Nov, §§ .13 67 ¥ov.
Der. KH 31 3 Dec.
Total 968 .73 702 Total
Jan, | 32 1,34 43 Jen.,
Feb, |——W —LIT W Teb. |
March .8 ,02 49 March
April 33 253 80 April
Mey 18 239 85 My
June 0 48 (1] June
-1954  July 1,03 23| 1960  July
Aug. B 66 85 57__{! Aug.
Sept. [T] 1,19 106 Sept.
Oct, 95 275 71 oet.
Nov. | 39 1,05 41 Fov.,
Dec, § 35 1,26° (1 Dec.
Total 1,011 .77 778 Total
Jan. 31 .26 338 Jan.
Feb. 34 . 38 Peb.
March 63 .00 €3 March
April T 87 P April
May 186 .38 | wy
June 208 PE} June
-1955  July 65 .88 7 1961  July
Aug. 14 1, 153 Aug.
Sept. s 3 Sept.
oct. " 25 ) oct.
Yov 226 33 Nov.
Dec. 35 .34 47 Dec.
Total 911 NE 668 Total
I e TV PR Lon i
Feb. 34 1,29 [T .
*Ahrzli 75 .83 2
pr 107 250 4
:ﬂ;e _._2_1_29“3 228 : - m:m‘rﬁ?m : - Present Modified
~ 1955  July 31 I.go gﬂ Concen- ncen~
Aug. 36 1.33 L] Flovw tration 7.D.8. Flov tration T.D.S.
g:x;t. u 1,50 € N Yoar | (A.F.) (2./A.7.) (Tons) (A7) (T./A.F.) (Tons)
. 13 1,54 20
Nov. 30 1,23 37 1941 4,898 __0.58 2,62k Same as Historical
Dec. 25 1,40 35 1942 2,2k N 1,185
Total 840 .6h 537 1943 1,193 N % 9
194k 2,201 RN
Jan as 1,26 ug 1945 1 %5, 9%
Feb. 64 1,05 87 1946 8 P
Xﬂrch 7 97 69 g | $F .!! L
e -2 5 1548 T : —r
May N7 48 19 - %
June 786 28 9 |__z o ‘_‘37"—
- 1957 zuly 566 _,38 1950 :
" Aug. 364 63
Sept. 142 *68 1951 ng%‘ .19 —r-%';-
Oct. 150 . 12 1952 i : —tf
Yov. 141 s 102 1953 L . i
Dec. 88 5 71 1954 |_T,001 : TTo
Total 2,908 . T,498 1955 | 9L, - 213 14
Jan, | 53 1.02 54 i i‘?’;r‘ > 8ko —al __.%3%.
e f—Me sz 108 g e ‘—"'EL,g 3
April 159 __ .87 _ J39 1989 " —"g%r
wmy M- .48 138 1960 | T80 —37 g -
June 507 25 126 v
~ 1958 xuly 74 65 48 1961 1,26k .66 R3€
ug. w2 1,02 43
| Total | 36,327 20,559
Sopte f——81L. .95 38 TR T T
Oct. 47 1.0% ug | _Average 2 >
Nov
Izc. _S}...“ _m]Z! :: Sarpled runlitv record entire neriod.
Jg'rcul 2,29 49 1,116 ‘ ensured Tlov recnrd entire reriod.



I 1 Table 12
" Colorado River Basin
\ Flow and Quality of Water Data
' Colorado River at Lees Ferry, Arizona
l ; Units - 1000
Historical Present Modified —Historical Present Modified
. Concen- Concen- Concan- Concen=
: Flow tration T.D.S. Flow tration T.D.8. Flow tration T.D.S. Flow tration T.D.S.
I : Year ;onth (A.F.) (T./A.F.) (Tons) | (a.F.) (T./A.F.) (Tons)| Year  Month | (A.F.) (T./A.F.) (Tons) | (A.F.) (T./A.F.) (Tons )]
: 8n. | 38 136 __ W7k 337 2.1 476 Jan. 277 260 E%
Feb. 521 1.29 ﬂﬁ !” 1.33 547 Peb.
: March | 666 22 __7ho | g% 105 —Tho Mazch jﬁ: 723
April W loql” T 79 Bea _&..nzﬁ_ .80 __B&s April 780 K08
i Moy BRIV T ks Bipso | k873 e _Bpho My b osa21 1,221
: June R Nook™ T8 Tps2o | 3w ko 1,581 June | 3 275 321
; Tk Myl 666 T 5 T Bso | 3osse s —EAa. ~194%7  July |} 4 lop6 —BuE
. Aug. I 708 TI6 e | T Tim —955_ Aug. —dalsB
: Sept 608 1,35 B2 o7 148 Btk Sept. 676 !
323. LI .09 3,999 | 3,802 10 1 g7 g::- 969 l
l : mfic- =16~ 39 e85 | e T o Mﬁc- _~65:f21_
! 17,836 70 a2 la7.%0 0~ 73 jo.guo | 9%
' Jan. 4 uor s | sl g0 s Jan Y-
;::-h 396 :i"ﬁ —07 |__ 30 _ 1.3 508 Feb —a22
hoey SR a6 TR S5 L2 Jaren —B5—
P | 2o8hL '_"Esi o 56k :ﬁ: 1365 Apri) | 1,090
l S (2 I LUC S e = e
; - 1942 Juy 1,%% gg Fl 1,190 .65 7 -1 July [
] hug. 1. 90 379 1.3 536 »e Aug _662_
m“-- 275 isn 43 o 23 396 _ ksg mﬁ 333
l e, e TS | 3sn . TaiseT e e —hoo
1 Total 793 £3 9,381 1 ak.28k £7 9,520 _ | Total 8,598
Jan b - Jan
‘ gl N _Ho_ ﬁ A8 156 __kos oo ——‘265—-!
March ¥ 516 1,39 61k 500 1.23 30 March B34
April 1,450 67 971 1,435 68 I°7s) April 1,020
Sy, RS by “Teel T Tporp ks “om i L35 !
Ch3 My Rlke Tk Terp | s tgen -1%49  July a8 ?
Aug. N 709x o0 ey | 7w 121 885 Aug. e |
Sept. f W8 " 35 Tau | Tigs - g8 —50 Sept 80 !
; 33:' -8 160 &0k {38 _1.6s  __R&_ Sf,,‘, 157 .
. k6 135 RT3 sl T f24 ¥ov. 523
Dec.  d 395 TN T ea7 | aga 1ag —ShE Dec —508
Total Sk -3 8,375 [10,923 .78 8,484 Total 9,989
Nl i e T oo, — e
: March g 909 1.3 % j& —L35 66 | Varch e |
:2:11 1,027 3 91 Lo % a5 fpril
, Jug‘ §1 47 i,zg g:lgg L9 1,537 m 968
- 194k July 1.§§2 _1?5— "%21‘ 1,679 '“.‘Lg‘ "!ggg — =1950 July 935
g;g; 17 —Lor e —32 - L T g:g; — ko
' Qet. _ﬁ%_— 168 E i L6 se | Qot —09
: Dee. o~ A | - L - Dec -
I ' Total  M3.000 .66 8505 |iz.5m L9 8671 Total 8,162
;, Jan, 325 1,48 48] 03 482 Jan. 452
! E’én —35L° __1.%39 8o | "3s T hk ign ﬁ:;h — b8l
apriy [0 — —L.28 559 Wl Tisx “Tasg Apral —ab
- —I33 .99 __748 | 7hl 3,01 78 " —a%
i A I .;..(a’x__ 2,720 ~ _ 46 32k _ ol —u0
i | 1gks guly _1_.55_&__" N 5’7‘1' L"M’l— 'fmlm‘ -—L;L(JL_ "mm‘ - 1951 g\uy _662
Pl s P o —elTes T Tas oo 2
E Oelé. 2 1 21 : ch —‘SSLQH
Sov. T T _‘%%“ i R o, -
3 Co 337 1,35 sl 335 1,38 463 C. 486
I : Total 11,768 72 8,501 |11,287 76 8,613 Total A2 7896 |
3 Jan Jan S84
b, 366 __ 128 _ 468 |3y _1.m  _ 4eg Peb a
3 March Lob 1.15% 570 483 1.8 @ 510 March
$ }A:ril 1013 83 81 1,002 Bl 81 April 2,678
4 e IR 7 Bl ) 683 __L& 821 ’ﬁm 2,084
. 8 (%6 My Ty T7n Tess | g Thar T e - 1952 July T8
dug. | W78 T 128 Tgla | Thes © T1iho — _Gas Aug. 880
i gcept- —al0 . 1.62 502 |_ 282 1.8k  __s19 Sept —79
: "031 403 __l1.50 €0k | _ kot _1m _ &7 gg: —&5:! _]
Dec. | _Ehs T2 Tehp | ug 1ok _gea Dec —560__ kz;—
| Total 8,751 B 7,346 | 8337 89 765 Total 1,5 8




Table 12
Colorado River Basin
Flow and Quality of Water Data

Colorado River at Lees Ferry, Arizona

Units - 1000
Hstorical Present Nodified ——
Flow tration T.D.8. nm trstion 7.D.8.
F Vonth | (A.r.) (T./A.F.) (Tons) | (A.F.) (T./A.F.) (Toms)| (-
Jan. [ woh 136 __ s | s _.uz_ .
Feb. s "% gs E - "‘-I
My a0k L3 _m_ o
el T W— o -x.m— e
-msw-—‘ﬂ-—&%ﬁﬁ 7
- s TShae dug.
Sept- |28 "l Mo % o 4
Tiov. i!: ) 173 Yov,
me [ o e Dec. -
ot (g oA AR ae e Tip o
Jaa. Jam,
s e SE - =N
April dprid
Mey 377 wy
June X June
-0y | B s
Aug. 1 % Aug.
Sept. i : Sept.
Oct. Oat.
s e SE - SN
ey = o
Godfh 1,08 6,85 | 6071 1,06 6N
el AR R R R R - !
z:ggm__m_i-_m__a.n__m_ —
Yoy llsm B9 lasa s _Me »y
June | 586 j —Tm_|a.S5 s __gEL June
- 1955 A““‘J;w —sn_ .0 39 |_sh8 _ _7h __ MK -1961  July
sept. [om— Tl | s b s sexi.
Ot 2w "o s |Tae e —— Oct.
Tov. = 161 S| e e Bov.
e [ b T hh k70 |37 _hkh. Ao Dec.
Total 6,966 9% 6,548 | 6,873 .96 6,58 Totad
. Jan. 1,& _Jﬂ_
. 1 —39 |
5 J—
—ah8 . 2,052
.19
L3
% )
g:;l' v | 17,856 0 481 by 0
o iﬁ 2 192 |~ ﬁ % LYY
68,650 .75 6,51k | 8,560 .76 6,5% | i:f TR j: 20,923
Jan. 28l 3 ) 28 s -3 ) "m
:Z:;h 28k ﬁ __‘.Li_ 283 _L_L.l ﬂ: 1945 .1 JJ2 - 6500 | 11,287
e s —2a &3 T 2 Ak 1946 _1%,%;&_ .8k 346 8
P:y —88 .90 __7hs | 87  ___e0  __7hE 19% ....’.“_“ T—ﬁ‘;‘iﬁ
& | 3‘“'“1‘; S.6hS . 39 .R.201 | S .33 _Ra0g 19'»9 iz - 15,088
4 1957“& hp0ls . k3 2727 | 3988 b 1,73 950 [XO8WC T m
I,°:£" —B22  _ 103 __Ak7 ' Rk _1.05 855 195 ﬁ —-E— L 22682
* —h8 . 3.5k asp | ._755.. 3 1A% o 1 0
Tove M _1e aaze | BEC 138 1am &? —i e —f'ar“ -
. ﬁ: —l.Rs __6k6 {5 _125 L3 ig; —E'!GS' I — 1
Jan, 6 1956 | 8,659 6,51k ﬁ
. —hog J BT S o o
Sept —~LA59 __ S _|_mE 173 Total 243,270 : R 3
b’. -—L& —5_ 1 A5 . Q.62 -ﬁ‘ ‘ ] be: o oy
Ib:. —1.A5 59 —360  _1.6k c’e’mberqm 1,y ;:::{nder hy corulntla\. B
tal hl},lil '—J“&- —386 _n—.oeo ""LL. tiemsured flow record entire period,
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Table 13 ‘

Colorado River Basin . i

Flow and Quality of Water Data
Colorado River near Grand Canyon, Arizona

Units - 1000
Historical Present Modified N Historical Present lodified
Concene Concen= Concen= Concen=

Flow tration T.D.S. Flow tration T.D.S. Flov tration T.D.S. Flow tration T.D.S.

Year  Month (A.F.) (T./A.F.) (Toms) (A.F.) (T./A.F.) (Tons [Year  Month A.F. (T./A.F.) (Tons)

Jan. 434 1,42 616 423 J46 618 Jan. 303 1.59 LSk
Feb, 515 1,31 815 S03 1.3 676 Feb. 71 “Tar . T 51T

March § 838 17 ELl 822 .19 980 March 53 1.07 T

April 1,209 87 1,057 1,194 .88 1,053 April 85 L ac F
liay 975, 50 7,488 4,875 __ .51 __ 2,498 Wy 208! W50 luR7
June 4,100 45 1. B45 33 W47 1,864 June 3233 LS 1,503 |

- 1781 July 1,753 55 964 1,63 L 61 994 | [=1947 July F_ 1,95 65 §ou_
Aug. 86l ___1.29 _ 1.l T.uk PRI Aug. 11325 1 T T
sept. 559 Y] | —gpr I gt Bept. Sho ) T3 RE
ct. 1.90u4 1,44 1,308 1,15 7,188 Oct. 894 .30 1,155
Hov. 953 .98 M 956 ALl T Fov. [—¢08" T 7 croa
Dec. 594 1,22 5 595 Lo 737 Dec. | 430 __1.28 .3 e
Total 18,796 0.57 ~—1u,503 | 18,260 .80 14,662 Total 14,387 .79 11,295 | 13,717 EE TT, 700
Jan. 430 1,40 602 ule 1,46 603 Jaa. %27 1,27 Su2 415 1,31 v
Feb. B~ 435 __ 1,33 579 [3¢) 1,38 580 Febu. [ 1,28 586 WLE 1,31 LI
March W~ "gg3 1,26 Mg 6al __J.29 . _.RlE March 669 1,25 __ 836 Tree __saed
April | 20763 .60 1658 | 2.745 _ B0 LG50 April 732 74 2282 L7 .75 1.0 |
May B 263 .49 1,550 | .08 —L35 Moy | 3,392 _ 45 ,526 | 3,321 _ auwe 1,530
Lou2 June | w.2ul .32 _J..'%IEJ. __h,058 ___ 8% ——I‘W June 358 .80 e} 3.230 ‘T 15300
- Juy fC o134 .59 94 1,218 .87 -1948 July {1,009 73 37 320 R 7ud
Aug. 486 1,15 §59 41l i'ﬁi 1] Ang. |} $87 .37 7L 5 o 790 i
Sept. 294 1,67 uol 53 . 817 Bept. | W07 T L8 390 5 .9 uid |
Oct. [ 356 167 575 | 356 _ L.BE_ i N Oct. — .57 517 1 “A7 o0
Fov. B 386 1,67 645 383 1,72 658 Fov. 130 1.6 699 426 Bt ____TF
Dec. 7 2,50 560 | 389 185 ___sn Dec. 365 1.2 456 357 .79 Ul
Total 14,925 68 10,186 | 18,318 72 3 Total 13,009 T75 9,799 | ~ 17,565 75 3,2:C
Jan. w7 Liue 517 335 1.58 S18 Jan. 363 N y 346 1.58 547
Feb. {— 35T "U1.% 519 | 3% s 1 Peb. {37 . 357 1.2 5C8
March S 71, 731 | ____ 568 1,30 31 March T N 776 1,73 285
April 417 . 76 | 1,402 __ 0% (176 April 1, N 1 1,318 93 1,220
Hay ! . 2232 | __ 2,075 .60 1,238 MNay 2, .4 1,420 2,875 ug 1,421
June 36 489 1,30 | 2,525 .52 1,323 June [N L8 2,06 ST 50 2,06F

- 1943 July 4,959 .60 375 | — 1,357 __,66 896 -1949  July 2,12 s 1,234 2,019 .62 1,241
Aug. 834 17 376 T 1,29 997 hug. 632 s — 908 577 __1.20 717
Sept. 49y o 692 461 L 54 708 Sept. 340 .65 561 3 .82 5ER
Oct. 4 N3 690 %08 _ 1,72 702 oOct. 521 .58 823 S .61 827
Yov. [ 4 701 875 1,50 (351 Fov. | 488 1,36 66w Y .39 BER
Dec. 42 1.4 613 418 249 622 Dec. 381 Bl 537 370 1,46 Sul
Total 11,624 .86 10,033 11,133 .91 10,142 Total 14,622 .77 11,254 14,086 .80 11,7¢°
Jan. 298 1.61 480 288 .67 482 Jan. 358 .56 558 355 1,57 )
Feb. 363 1.23 e |~ 352 1,97 A Peb. uiw 235 5 410 1,36 550
March 551 1.41 977 536 8% kil March 0 N 1 3 1,22 a7
April [l 3,009 95 1,085 —_ .%  _ 1,045 April 1197 1 1,1 .84 1,050
Moy Il 3,206 .55 _ 1,763 3,118 .57 2172 My L9 . [ 1,88 6L 1,187
June 4,1un Y 1,699 3,990 N 717 June 92 4 2,84 ug 1,380 |
- 19us  July 1.858 252 964 1,751 L 57 99 I-1950 July W40 . 4,0 1,34l RO 1,077,
Aug. | 456 114 520 [ Sy Aug. Wb . 5 41y 74 517
Sept. § 251 1,61 4ou 15 .98 42 Bept. 343 . 5 328 1.6 S5
oct. - 3g2 1,78 wu | 38 1,99 ___ 650 Oct. 35 N 00 | 366 TE6 £07
Tov. 401 1,64 5s | now __1.86 71 Fov. 355 75 21 359 .75 €27
Dec. I~ " 3u5 __ 1,59 ug Wwe _1.62 —560 Dee. | 3w __1.48 Tve %39 T.57 o7
Total 13,330 .75 9,948 17,865 Bkl 10,054 Total 10,836 87 T S,uez | 10,5%% 50 L
Jan. 356 1,55 552 3uu 1.61 553 Jan. 326 .5 1 322 1,61 1,
Feb. 3BT g 564 3 .S Feb. 366 .4 2% o EEMY
¥orch 472 1,41 666 4 246 666 March [} . u2? 1,37 580
April B0u 1,01 - 812 1,0 812 April ] . 527 1.10 7,
May 2,803 252 1,458 18 ___ .54 1,464 May 1,5 .67 _ 1,040 1,500 LF9 LT
June 2,754 48 1,322 . 1,335 June 2,800 .49 1,372 2,718 ST 1,077
-l945  July 1,732 .56 970 . 992 -1951 July 1,39 57 736 1,344 . 60 ar?
Aug. 1,071 1,05 Aug. 833 T.18 — 383 A02 1,24 A
Sept. 394 1.38 Sept. W52 1,58 (339 438 1,53 [k}
Oct. 524 1,63 oct. W5 1,57 TIO 429 1,67 717
Tov. 465 1,51 Nov. 465 1. 750 468 1,60 Ei
Dec. 359 1,47 Dec. 353 1. 568 355 1.67 74
Totel 12,115 .83 Total 9,934 N 9,133 9,RAE . a5 9,17F
Jan. 384 1,41 Jan. 593 1,28 759 584 1.70 A
Fev. 333 138 Feb. 1™ 396 _ L.ug 562 LU 1 b1
Mareh 514 1,29 March 435 1,46 635, W75 1.49 fan
f\:ril 1,016 2 94 April 2,209 AL Less | 2,196 .‘*; l.:]f
Hay 1,775 .53 May 5 062 52 2,632 L 5% 5,733
June B 1,995 .54 June 52203 w6 2,393 5,100 ST PR
~1946  July 784 .82 1952 July 1,590 65 1,033 1,527 €8 1,0n3
Aug. 56 0 Aug. 833 1,18 983 799 1,24 aa3
Sept. 3 R Sept. 596 1,u3 852 580 1,48 ATL
Oct. 4 . Oct. 393 1,52 97 38R 1,55 607
Mov, [ . Mov. 396 1,64 49 391 1.67 654
Dec. 468 . Dec. 400 1,58 6532 395 1.F) £3f
Total 9,119 .96 8,742 8,705 1.0? 8,861 Total 18,106 .75 13,562 17,772 R 13,68




Table 13
Colorado River Basin
Flow and Quality of Water Data

Colorado River near Grand Canyon, Arizona

e

Units - 1000

Bistorical Present Modified Historieal Presext Modified
. Concen= Concen= Concen=- i Concene
: Flow tration T.D.S. Flow tration T.D.8. Tlow tration T.D.S. Flov tration T.D.S.
* [fear Month § (A.F.) (T./A.F.) (Tons) A.F. T./A.F. Tons oar  Month | (A.F.) (T./A.F.) (Toms) | (A.F.) (T./A.F.) (Tons)
R Jan. 408 1.46 596 40U Lu8 S9 Jan. 334 1/1,56 520 Same as historical
Feb, YT 1.7 537 376 1.4y 537 | Feb, 326 1,53 s00 |
H Yarch | w78 1,35 T eus [ u7e _1,3 64 March 365 1,55 S0
{ April | 533 121 T ems 527 2 54 April 823 1,27 537
: May f__ges g0 __"ee0 | ez _ .81 862 Wy Lo 8
: June  f_ 2,932 _ wp e | TZBTe. w6 3,383 June | 3 804 53
: [r1sss Juy 980 7 45 802 .8 754 1953 July 795 3
f Aug, 703 1,30 M B4 1,35 524 Aug. ug8 .50
: Sept. 290 73 2 80 _1.82 Sept. 271 .82
i g:: | 325 ,88 1 328 .88 ::: 528 247
§ . 428 263 598 430 1,63 . 569 1,25
i Dec. 360 1,56 562 363 1.8 868 Dec. 39U 1,33
Total 8,804 99 TE,593 | THET TLLoT 8,743 Total 7,308 05 7,648
; Jan, 333 1,58 526 331 1.58 526 Jan, 3u8 1.4 ug0
: Feb. 38T PRI B S 71,0 S Pb,  [TTSEs TR0 ags
; March § w2 1.34 568 & 1.35_ ___ 568 March 1. 942
April 566 1,31 2 1, 629 April 650 263 1,036 !
I ] ;hy 1,211 168 823 1, . 826 Wy 580 255 870
fune 798 .68 543 72 550 June 2,212 W46 1,013
4 |-1954 x\llv 563 .95 643 .0, T 1960  July 678 73 m
ug. 349 1,32 461 33 . 471 Aug. 233 42 331
Ssept. |5 —TeT 3N 09 91 7oL Sept. 8- L9 a8
Oct. 526 __ 1,52 800 33 -5 805 Oct. 382 692
Fov, 360 247 529 365 5 531 Yov. 380 . 603
Dec. 296 260 W7k 300 .60 479 Dec. [ 300 ) Wug
k Total 6,300 14 7,175 6,207 1.16 7,231 Total 3,150 .8 7,833
Jan. l 261 .70 [ 259 1,71 [T} Jan. 291 1.58 u60
Feb. 9 .50 [T 267 1,51 404 Fed. ki) . 430
March 86 235 791 584 1.35 781 March 79 1,40 530
April 21 15 714 619 115 Y April 87 1,04 608
May 1,515 +59 894 1,496 .60 897 May 1,147 L 66 760
; j“uge 1,596 255 87 1.561 56 882 June 1,692 287 788
~1955 y 618 77 u 595 81 483 -1961 Juiy J 817 . 98 109
Aug. ___ 668 1,38 92 656 1,43 937 Aug. 374 1,76 658
g:gt 265 1,63 43 258 1.69 437 Sept. 7k 182 1,360
o 236 1,84 43y 24l 1.82 438 oct. 7 9ug
: Nov. 298 1,88 560 303 1.86 563 Nov. 5 . 70)
i Dec. 354 _171,852 538 355 1.52 540 Dec. [ N 539
] Total 7,287 1,03 7,494 7,194 1,05 7,530 Total 7,739 1.07 8,25
Jan, 98 1/1.w2 565 296 56
; Feb. 10 230 503 | 5 T o3| 1/ Correlated.
March 11 1,21 618 0 1, 618 |
April 878 .8 720 7 N 72
May 2,125 o4 1,041 2,10, . 1,04
E June 2,584 W4 1,163 2,53 M 1,1 N ANNUAL s,mmm
F1956  July 98 s 430 7 .8 [ ‘
hug. 83 . 374 1.3 ) Historical Present Modified
’ Sept. 3 . 8 L, 62 ™ Concen- Concen-
i Oct 2 . 0 —1.81 1 ’ Flow tration T.D.S. Flow tration T.D.S.
Nov. B . o 2 67 0 Year | (A.F.) (T./A.F.) (Tons) (A.F.) (T./A.F.) (Tons)
; Dec. w 1.66 [H i .65 456 194 18,796 0.77 14,503 8,260
Total 8,773 .82 7,174 8675 .83 7,194 1 : 18,28 0.R0 Ly F62
: : 2 s 119 %2 |TTnET : TR 73 R
; Jen. 343 1,45 497 3u2 1.46 498 1;3 11,625 . 10,033 | 1,133 . 9] 0,142
Feb. T70 137 % 3 135 =5 1 I .75 9,048 \895 79 10, 004
March Wl 1 502 5T W3 3 1945 |7TZITE MK 10,097 630 68 10,503
April 812 N 7 811 .93 7
May 7,501 N 3 7580 5 N 1946 9,119 .96 _ 8,742 2705 1.0 ABFL
v o 2 2 8 L) O i s i Vv NAY] 5 T30
e 5,54 L 40 N 5,510 40 _2,22u _m. — '—".T
1957 Juiy 4,03 . 40 € 4,007 4] 1,624 1948 2 T 9,70 12,565 i 2LE6
Aug. 5 — 5 1949 4,627 T 11,250 4,086 .80 11,229
ug 1,6 .88 N 89 y —*—2- s Tl
’ Sept. Son T 953 —Mﬁ—a - i oo 1950 5,8 87 K3 0,598 .90 NF13
Oct. 784 1,46 1,144 7 1.4 1,150 9,934 Q
Yov. 7] 1.2 1,266 1.6 1,271 1951 e - TRE | s 225 2195
¢ Dec. 37 1,28 587 4 1.2 6% 1992 | o ..__-ﬂ_’s L | ol 77 0 13,631
‘ Total 18,910 .70 13,263 | 18,81 71 13,322 1953 — - : —B-ﬁ-— 2 BONENGNTER
3 1954 T 7075 | 86, L1F 7,731
Jan. W15 1.31 Stk win 1.31 Suy 1955 7,287 1.03 7,494 4194 , 05 7,530
3 Feb. 536 1.24 665 535 1.%4 £65
: fpril | Lse0 T .77 0 | TT,ET —_—— 1958 1T oy o R
1 ﬁu '%‘%)" —p LIS 553 '“1 i'ssg 1959 T.0% T 560 T.05 NG
63 , 4 1,54 5 4 G —er — —rr —r
I e a— 2 By 1960 L2 : ik . IR A
3 g . 7 71, mn 377 1.37 [0
; g:m_ 237 s 56 = - Rl 1961 7,739 1,07 8,252 7,739 1,07 8,252
te s 14 —S530|__.350 _1.83  _ sau
L 248,499 205,420 | 262 uu0 2Nk, Bu?
Yov, ¥ 3gs 14,5 —350 |8 _lse 593 “m-r-"m- A s vy S L TR
s Dec. [38s TI75.F 60 390 ihu - 602 Averagel 11, : 4 . - -
Total 13,461 .7 9,854 13,400 KD 9,894




I Table 14
3 . .
i Colorado River Basin
l Flow and Quality of Water Date
3 Virgin River at Littlefield, Arizona
I i Units - 1000
1 “Hlstorical Present Modified Historical Present Modified
:; Concen= Concen=- Concen~ Concen=
: Flow tration T.D.S, Flow tration T.D.S. Flov tration T.D.S. Flov tration T.D.S.
I Year :onth A.F, T./A.F.) (Tons AP, T./A.Y. Tons )| fear Month ] (A.F.) (T./A.F.) (Tons) | (A.F.) (T./A.F.) (Tons)
an . .
§ Jeo. 15 2.3 2; —Sane ge hiat ) N :::. Same as historical
Mareh | o R 51 March
Aeril {0 8L p—- T April
i hoe [H- e e
: - 1941 July 22 2,45 5k - 1547 July
Mg, Vo0 Tae g Aug.
Bept. 3 320 18 Sept.
oct. 23 322 Oct.
Kov, 19 2,26 4= Rov,
Dec, 17 2.28 2Q Dec,
Total 427 1.37 583 Total 1
§ Jan. 0 .2 [ Jun,
Peb. :t _'éng' Peb.
'Im“i' s~ — 0. 1
1.0 5 Apri !
May ag .58 21 ny |
June 5 3.15 18 June
- 1942 AJ:;: U 3 1k - 1948y
. 9 3,29 29 Ag.
Sept. 4 EVEN] 13 Sept. 20 !
Oct. 9 24 z Oct. 20
I Fov. 0 2,18 29 Fov. 27
Dec. 11 2.12 Dac. 29
Total 186 2.01 375 Total 294
Jan. 18 2.3 42 Jan. 13 2.52 2
Feb. 2 _20b 45 b, | o =
March LY 1.28 i March gg 36
l April § s a6 6 April 3 _2‘%7’1, 3 L
My N u - 221 26 My 28 1.53 L3
E June 4 3,35 13 June 12 R 25
1ok Juy m R 2% - 1949 gay P .19 1k
e, h 13 —_—t2 Aug. L %20 13
= S e
. Y 30 . 9
Fovo | 10 29 28 Yov. T3 ﬂ —29
Dec. } 13 28 __m Dec. § 33 251 %
Total 179 2.15 385 Total 163 2.17 354
i Jan 13 2.47 x3 T Jan. 5 2.20 33
3 Peb. | % o 2] = Feb. 2.00 3
March {— ¢ 1A 7 March L 2.6 31
April 25 —L.66 4o April S 2.05 31
§ :ze 149 205 1 May IF __2.85 19
;% —2.% 5 June 3.2 13
~ 194k July 5,52 1% = 1950 July 12 _;; 40
: Aug. | L 3.3 3 Aug. 3.4% 19
Sept. L YT 14 Bept. 3,35 20
Oct. = =) 1£ oet. 5 3,40 17
Nov. 13 2.48 2 Nov, 9 2,1k 28
Dec. 12 2.65 3 Dec. 1C 2.91 30
Total 181 1.92 347 Total 118 2.65 313
Jan. il 2.68 =0 Jan. 11 2. 30
l Feb. 17 28 Feb. |~ 8 :‘&' 22
March 20 —E%L; T 35 March f— 8 NN 23
April 20 1.83 26 April T 17 22 !
May 25 __1.55 ___ 39 _ May 10 eJt 27
June § 5 T s2p 15 June L 3.37 12
1945 July 5 3,30 15 - 1951 July [4 3. 20
Aug. 26 3,06 79 Aug 16 3.27 55
g:pt- 8 _5_,_;%_ 25 Sept 6 3. »oI‘_ 20
H t. 20 3,1 Oct 7 . 2
j o, 10 2.75 29 Fov 9 .04 28
¢ 4 k4 Dec, 20 2.42
l 3 Total 181 2.53 1 Total 113 2,95 yg .
Jan 13 48 2 Jan. 21 2,34 i
Feb, 10 T 2& Feb. 11 2.52 2
March 10 63 2| March 27 __ 1.4 48
April 12 R : April & .16 60
my E 3.31 L5 Yay 2\ 66 kg —
210 June . 3 June 12 1,75 21 it
Flk6 oy ™ 27— }.‘Eo' 21 - 1952 July Y 327 1 b
3 Aug. N 1s - TRy Tp Aug. 5 343 28 ]
Sapt. ] Sept. & 20 ;
Oct. 37 2,18 81 Oct. 3 20 1
Kov., ax 1,85 £ ¥ov. 10 284 29 ‘ |
: Dec, 22 2.2 47 ) Dec. 14 2,53 [N [1
Total 169 2.42 Log Total 2€7 146 X J




Table l4
Colorado River Basin
Flow and Quality of Water Data

Virgin River at Littlefield, Arizona

EﬁLLLLkLLLLEIE e
il it i
i

Y
E Dec "ﬁ""a{‘
Al Total 133 "‘2'31_
b ¢ 199
2} Jan. 1 -
i oo s s
§ e L 57 —5=
1.5 B3 2 = = ;
§ 155 228 - 1560 }
3 — 18 —=h |
C N roras |
me. | —R |_average . m
Total 272 1.68 57

o L Units-1000 . _
3 — mmﬁmm — — t - Present }b:imd
j tretion  T.D.8. tretion  T.D.8.
[ e demn LGr) (rad.) Comed | F) (/) (fone (g (FUhre) (hooe) | (ope) (T/agn) (fow)
¢ v . 236 Jud.
Yeb. . Eﬁ i ——fsme *2 1 ‘ o Lo 2 2| fwesspeorial
Aprid - dgrid :::t, = :i:
My B oy i § ol
June - . - o
I - 1955 July - X :.lr - :ﬁ »
Aug. 19%9 —Da2
I m. - = —8- v L ki :
Total " M . —fé?—
Jun.
1= % ‘ = EE
I ~ fawia
] April
5 =
June b
| 2 — L e :
k > 3 u 1l
oo —R . 6 35 20
fov. | — . —a05 9
Dec. — Py Ak s
, Totad ﬁ ToraY g 2.T9. _ 2%
i Jan. x na. 21
l Taren — ». —20_
E m 3
.y —5 et 3.
- 1955 ’“a&; dume 3
- 1961 My 21
:.":é ms. LT —_—
Oct g' iR 5
Nov, M' L —_—d3
) Dec. —— Do, - I 7 A a3
Total Total w3 53%
I | = :
Ab. i
March
; April
May
. I 195€ AJ& 1 YTresent Nodified
B
E Sept. E q noen-
; Oct. PR ?.D.8. Flow tration T.D.8.
Nov. | Your ] Tons AT, T./A.7.) _(Tons
Dec., —a ]
l 1] ot “'E%’ g:: 583 Seme as historicel |
R I R g = =
I e | —2F 1%
April I3 1946
— A3 ———n—-
June 9 25
R g
; Sept. il 19% T
{ = | =3
. f Fov. 5 —58
5*7
—
I




% Table |‘5 ' z
Colorado River Basin
Flow and Quality of Water Data

Colorado River below Hoover Dom! Arizona, Nevada

i : ... Units-1000

— Fistermy Present Noalfied Tigtorical Tresent Nodified
‘ Concen- Concene Concen=-
) Flov tration T.D.8. Flov tration T.D.8. T.D.S. Flov tration T.D.S.
; [Your ::th (a.r.) (T./:” ?.) (Tons A.7. T /AT, Tons Yesr _ Month Tons (A.F.) (T./A.F.) (Tons)]
I N 589 1, 3 Jaa.
i Feb. 500 Y :g;: Feb,
March ;152 _:1 March
m ! E P 3 Yay
1,810 I, 3 June
= 1941 AJ:? 951 :ﬂ- — - 1947 July
. T hug,
Bept. 57 Eg :E Sept.
Oct. " Oct.
| e 4 —=
. 2, N c.
Total 14,889 1.00 14,807 | 1k,353 1,05 15,056 Total 1.01 10,362
Jan. B 20110 3,00 _z0n Jun.
Ped, 2550 299 253 b,
March TZ— 1,00 12 March
l Aprl 156 o e Aprid
Moy 383 100 —'ﬁg“ wmy 3
June §TT 681 T i.01 June |3
- 1942 Mm’:y 1,2 % - - 1948 My
. B38 Aug.
Sept. {1025 .58 TY.00% Sept.
oet. T o —'nE Oct.
l Fov. I I —ome Nov.
Dec. [T —r— —gwr Dec.
Total 15,762 298 15,38 | 15,353 302 ° 35 sa0 Total 15,507 .53 11,750
Jan. Jan. fe 1,006
l N oy i ﬁ Feb. -
Muren i a— 23 March T _F@
My 1,029 .gg 55; My
June 1,040 93~ 96T June ﬁ ——a87
- July
l 1943 g 32— = 19%9 M-'\:.v 1,080 97
. . . . 0
. 0 i % Sept. %
Oct. 2l ] Oct. ﬁ S
Fov. § 7 _."—ro Nov. A
me, R :‘%: o we. hi LB 82
Total 12,715 90 11,502 | 12,22k 95 11,611 Total 13,566 .83 11,25 | 13,030 87 11,285
Jan, 1,303 .EE 1,147 - . A )
l Feb. |TT5E5- q L2 e A Q7
March 2307 . Iz March :tﬁ 5 1.059
April 2170 . 1,135 ) Apr1l 1,080 4
4 My 2218 .gg 1,192 ! oy 51
L June 097 95 2042 June
- [ou oy 14 - —g Lo 1950 July —1
Sept. 1 + 1,0 Sept. :ﬁ
Oct. —"5%'2 N 11 .
or. 2 v :“izr nov, . 11_1155
c. 1,199 . 3 ,éz ~ Dec. 851 B 1z _
I Total 1,527 .9 13,807 | 13,952 .99 13,753 i Total "_‘5‘{12,01 % I, 11,778 A:lg 10,110
Jan. 1,239 93 1,152 Jan 8
Feb. (Y100 s : -
B [T 7 S > = =&
2 . 350 April 796 9% 740
4 Vay e I 96T May 898 .92 826
I ; R June 1:0é 2/.91 923 June 691 Q1 629
1 N 8- T8 & e R —k e
) sept. |8~ 8- —5| t. :
: ot. |10 HHE— 50 Pl _"'%% —x ’—%'
1 Yov, 2042 90 238 Yov., .93
4 Dec. 1,062 1 .Bo 5 Dec. 9] __'.IL&'
- 8 Total 12,512 .92 11,512 | 717,031 .97 11,62k Total 9,870 .91 9,005 9,622 9L 9,068
Jan, 1,116 .87 971 Jan 0 0 963
Feb, |50 N 5L N .
l :ﬁ? T — —a oy |32 ey Tmaam
__Bge— .B __%_5 - Apr11 |3 gli‘ o 1,302
oA % i wy 1 Tisme T ol TG
N ] June 1,432 291 1,30%
‘ Ahu:‘ly 838 E% - :g 685 -1952 :::y J.30h. ___L8% 3,082
: Sept. 2ol 4 e f —I3 0w
g st 32 Ot —l.20L .69 ___8a
. Dee. | %zg li 113 e, [T 538 88 a7 =
Tota 10,605 91 9,6LL | 10,191 .96 9,763 Total 15,015 .85  13,k01 | 15,482 .87 13,450

L
t




Table I§ , = |
Colorado River Basin '
Flow and Quality of Water Data

Colorodo River below Hoover Dam, Arizona, Nevq@g j

.|

_ Units - 1000 » . | 5
1000

Flstorieat Fresent t% Presest TodTfied i
g Concene Conoene~ - Concene :
Flow tration T.D.S, Flov tretion  T.D.8. Tow tration  T.D.8. Flov tration  T.D.S.
b_rou- Month § (A.P,) (T./A.P.) (Tons) A2, T./A.2. Tons Mouth J§ (A.F.) (T./A.F.) (Toms) | (A.7.) (T./A.¥.) (Tons)]
Jan. . 0 1,1h M, Sgme 1gn]
Feb. . —"22,9; 1] Pob,
March . N o3 arch
April Aprid
My oy
June
1939 Ay
g,

= 1053 July

i

St
{

&

TICT I TR R LTY

* P

i

D — —
t
e

v B

= 1954 July

88

FRRFERIRR RAFIFREEEEE

E

§
PIEgREie

b

IR

1

_Total 10,51k

o5 | TN TR 56|

:

50 bbb AL

i

fiitin
i

dan. 17
: e, = &
zﬁ April N
=, B 2 éiéé
- 1055 J\A‘:y - 1961 July % —nL_m._

—t MR
Total 8,586 o5 8,139

Total ’

1

&l
hed
2 ¥
\v
2
g
v
E
°
§

h‘.%m Modified
2,08, nov tration  T.D.S.
(AF.) (?./A.r.) (Tons)

;
:

.,
4

 Hhke B AL LA

— T LIS TTEIR

i35
B

I
AT
2
1
I

didbibidbd AL LA
EFEH

“1957 Jwly

N _ N _N_»
-
o
5
355

:
&
[ bR P

St ettt

2
[=1

9 9,231 1.06 9,740

g Total 9,325

55555 Seas
i s

E BEEEE G EEEE b
b
L

bR AT .18 8,338

: —hfe
[3 ] March L4835 8k 1841 i
e dorty [TLITs % % . TEam] :
8 EESS « L Tl
‘ Total |2h2,h70 224,611 | 236,4 226,0 |
% BN o sl vl ol »

T

%/ Estimated from data taken near intake towers of Lake Mead.
2/ Average of adjacent values, g

Total 1,817 .86 10,243 | 17,816 .87 10,283

g Measured flov record entire period.




|

Toblev |6
Colorado River Basin
Flow and Quality of Water Data

Colorado River below Parker Dam, Arizona — California

Units - 1000 N

Hlstorical Present Modified Historical Preseat 1odified
Concen- Concen- Concen- Concen-
Flow tration T.D.8. Flov tration T.D.8. Flow tration T.D.S. Flov tration T.D.S.
[E Month Y (A.F.) (T./A.?.) (Tons) | (A.F.) (T./A.P.) (Tons) ear  Month } (A.F.) (T./A.F.) (Tons) | (A.F.) (T./A.F.) (Tons)
Jag.

i

o
P 1941 July 998
e

Total 14,749 1.02 15,052 | 13,141 1.07 1k,095 Total 9,725 9,016 0.99 8,89 |

—dadd3 :
—3a956 m -
A.165 - 1948 July
I3 Sept.
81 Oct. 1
-9

—daQ55 0!
W66 | 1 1.02 13,765 Total 12,651

953
829
197
pi ‘._.._99.5_
%;% - 1947 h’“?
2 Bcp; —J%
S
880
037
| 10,663
+107

- 19k2 July

11,1 11,299 .92 10,410

L LB b epbb

- 1943 July

—"?'31 L1549 oy

F

10,716 | 11,600 .86 9,989

10,858 | 10,520 .95. 10,003 | mota 13,060
= Jaz,

Mgkl July
Aug

ﬁ: : = 1950 July
e .-
e

—
—8 _g.l}ﬁi_
Total 13,842 W91 12,596 | 12,306 .96 13,761 Total 10,473 .84 801 9,308 .87 8,089
Jan, 1,186 Jan. 550, .8& REE
Feb. 1,061 ﬁ ﬂ: Peb. . 90L . 1
March March I B8 Bh2
o e a2l April 30 : i
il 985 __ . ®» oy —265 _-&LEE ——%ﬁ- |
R A N> M—r U ol : i
Aﬁ QL3 .90 &2 - e |- &
Sept. el 5 738 ! Sept. | 723 X __ﬁf-
Sl v e e X
Dec. #7099 88 Dec. |} 707 8 ___ 629
Total 12,033 290 —ﬁ‘m, I0,568° .95 5,081 Total 8,612 .88 T,6l2 | 1,553 .91 6,910
.88 Jan 1,104
. Feb | W ,% 987
s March { 3 Lok s 1,239
‘ April | 1z .90 _A.AT0
; wy s e LB
] ST June — L35
i - 1952 ﬁy 26 — .88 _lau.
§ Sept. | 1.xn 7o _louk
Oct 123 — .Th QX%
:V | 170 . .fe 809
: e 1,303 .62 —ﬁﬁ-
3o . 8,705 .95 8,261 Total 15,413 & 128 1,151 e

I I I I I BN BN BN BN BN BN BN BN BN BN BN BN En
535
H




1

Table IS
Colorado River Basin
Flow and Quality of Water Data

Colorado River below Parker Dam, Arizona — California

Units - 1000

Fresent Modified Blstorical Preseat Hodified
Concen~ Concen= Concene Concen~
Flovw tration T.D.S. Flov tration T.D.8. Ylow tratios T.D.S. Flov tration T.D.S.
eaT Month

Year  Month ) (A.F.) (T./A.F.) (Tons) | (A.F. T./A.F. Tons (A.2.) (T /A.P.) (Toms) | (A.F.) (T./A.F.) (Tors)
Jan. S ¢ A -

=

oy

5
;

—————

H

it S e

> 1953 July = 1959

TEIREY

Dec.
9,355 0.56 51221 Total

SRR

Total 10,649

Pob.

L

- 195k July - 1960

sy
FREHEBE b b

Oct.
Fov.
Dec.

8,816 290 7,967 | 1,794 6,696 | 7,585 B¢ 6,518 |

g

.

Fed.

- 1955 July - 1961

ety

Oct.
Rov.
Dec.

Total 8,141 .00 8,255 | 7,362  1.03 1,59 Total 6,975 o1 6,350 | 6975 .91 6,35¢

379
453
T4
125
705
g2
900,
W2
202

FE!
g

SR

ical Present Modified
- . Concen~

~ 1956 July

) Nov tratios  T.D.S. Flow tration  T.D.S.
|__JYoar | (A.7.) (2./A.7.) (Tons) 3 (A.F. T./A.F. Tons

i :ﬁ: 1981 |_ab, 7k .02 _15,052 | 1z 1.07 14,095
! Total 6,869 110 7,5% | 6,150 1.2 6,870 b ‘ TN ST U

a0
__ugﬁ
—da09 46
ANNUAL S

_ms_ﬁ " AL SUMMARY
T20e —eer

—no

T

E
L
it

b
:
i

g - 1957 :\xly

B

—g i 193 | —ag —S.e03 .8k
, 1,391 1.06 1,816 1954 'Ha 0. .89 _% —BA86 Q

Total N
° L2 1955 SUSH —l.0l 255 7,362 1.0%

:
L
i batt

_1;252%_5 1.10 6.12 1.12 'IBZC
10197 l&‘f‘ ﬁ e ﬁ 7,397 1 3
- 1958 B8 9412 10,269 G

15085
32,078 —10,858"
A5 219 3B 22,59
__.ua_ﬁ 2,033 20,808
—L.00 19%6 | 10k —2.015
_&% 107 | 0668 2.9k 2725 | Q6 .99
—a03 13,060 0.6
J‘Q&Lﬁ 10473 BB
Q0 ﬁfﬁ “'Lﬂ'a'eaa
1.0k
3
14

8 |1gss nay

E
13

o

é
:

—S L Average ) o9k Q.0 o100
1 Records furnished by Metropolitan Water Di¥trict of Southern California

—d
Total 10,892 .86 g,k12 | 10,269 .87 8,968 in Report No. 815, dated November 1963.
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Table I?
Colorado River Basin
Flow and Quality of Water Data

Colorado River at Imperial Dam, Arizona - California

B ~ Units -1000 N B
;ﬁ_g;.__tfn:n mmc:fam ‘%} Frevezt Todified
j- - oncens
Flov tretion T.D.S. Nov mt::n T.D.8. Tlow swetton  Tib8. Flov tration  I.D.S.
Year Month | (A.F.) (T./A.F.) (Toug A7 T./A.F, Tons M_ A.F. ‘ - (A.r.) (T./A.F.) (Tons)
’J::. 642 l.J_g_ — ::, 4
March — — areh :
s’ru v Aprid n
o e —T T . :’.y?’
= . - 1 A
:..::. T —Tm e T s, |
o | Tw % :;”—rR:I:m P 4 ‘
v 2 T.02 N Nov,
Dec 2,010 .08 “R,000 Dec.
a1 [ThoT o7 TR | OIS TR WIS Total e 105 8o |
J’::. 1,876 __1.08 06 :: i
. 25 09 .
wreh 7078 .09 Warch 5
April . by April [
:’m 1.10 oy !
- enay IO iy . 1008 N3y
e, |UHE Iz $ g
Sept. 2~ 1. Sept
oct. — —Iw e oot
ov. X 1,010 Kov.
Dec. 1&1%5 # T Dec.

Total %, 71 T I mEk Tl W Total 12,036 93  1i,0k2 | 10,531  1.00 10,506
Jan. 1,011 . 950 Jan. 1 92 1,138
Feb: —% — Pob. __I% -

March . oo March 1 g —14577
dpri2 B2 :——',% — tartd T8 T s
June e —% — N = —F —=
- 1943 ﬁy 2 g —%T L 1949 My % 5
Sept. - . p— #
%t' ‘ i : U oet. 173 ﬁ ﬁ
V. . Nov. d, .
Dec. "f‘ﬁ?l - :I‘fg . Dec. L] .

Total 11,345 o4 10,679 | 9,548  1.00 9,955 . Total 12,567 .88 11,104 | 20,959 .95 10,461
Jun. _L_eog . 207E - Jan
Feb. 1,2 _%_ ,1;{ 1 Peb = i —-§'§-

Aprid :“—B—?i,fz X T pesrgll I -
wy 55— :_FT - wy [T % —o—
.02 June Bl 163:]
= 194k July _%‘ —% - 1950 ay |88 -
Aug. [ O8T . TI010 Mg, W e
sept. | LT : ﬁ: .
. i, . Oat.
2 EF JE e
M : Ce .

Total 13,205 % Tos | T Lo CILET Total 79,906 .90 8,887 | 8,608 %5 8,239 |
Jan. | 1,160 . 13 Jun. . 0 |
rb.  fTION T £5 Teb. % —n 'l
m 1,3 . Ir March 5 > !

. April 3 TIG |
::' » _%: n ’ 00 {
- s EF;; - NPT e % =
. N Aug. .
= B
oct. & e oot —%
Fov. iﬁ'r[ ) %0 Lo, :% g TSR
. ! 53 I:m N T .% i3

Total 11,390 .95 10,80 | 79,651 1.05 10,135 Total 8,053 .96 T,76h | 6,861 1.0k 405,
Jan. 1,008 9l 948 " e 1,058 . 1,00
Nl e — m [ —F
Mareh } March |77 B3l % 1,330
el - oru g g
b M 430 00 3

X June . ¢ ure 1,309 %
: ~ 1952 July ]} . 3
- e
= £ aE =F 3
Nov. 1,1 .
. Dec. R .
9,041 | 7,848  1.07 8,360 Total 14,815 .91 13,485 | 13,188 .95 12,795




Toble 17
. Colorado River Basin
Flow and Quality of Water Data

Colorado River at Imperial Dam, Arizona - California

Units - 1000
—__Historical ~Fresect Mollfied | R TTETRITTeST
I — Goncen T | Prosest Teaified
Flov tration T.D.8. Flov tration T.D.8. Flov tration T.D.5.
Year s;:tn (A.F.) (TB[A.P.! g-mz) (A.?.) (T./A.F.) (Tons)| ear __Month )| (a.F) (T./A.F.) (Tons)
"Fab. : .
April .
May .
e e
e 19533? % . 1959 <\
t. "13%"
I ;;':Z —h- — |
ov 22 !
Dec. ? % :
Total 10,045 B 8,957 .8 8,149 | 7,290 1.03 7,522
Jan. .
| e ;
Sls S e ‘
p: . ‘
May ﬁ 1.0 .
I 195 Ny T —— i
= N 0. - 1960 M1y '
hug. % Iy I
Sept. 1 1. 133
oct. —I5
= e s
Dec. 55~ &3
I Total | 901 1.0 9,00 | Bipc _L.0h 8,835 Total B 1ol 14
Jan. —h%%‘ —138 Jan. 1.8 hos
Feb. i oy i Pev. —1%—2 —1% T
March j 2.0 March I T I
April 2.9 April e S I
my —3113 May % T
- 1955 ay o el — . R |
s, | == e S X T
oet. |22 :':%?_ o T —T0
‘ —e 2t Ko
l To:lc i e = ¥ W
1,798 1.k 8,797 | 6,8% 1.8 8,155 - Total 6,293 112 7,020 | 6,290 1.02 7,021
Jan. 1.31 350 -
Feb. __%; ;
April -1 % .
May 1.5 T8
| - OE =
- 1956 Juy s ) ANNUAL SUMNARY
Aug. 1 N eal Present Modified
Sept. e - R - cen-
Oct. T o0 §3—- Nov erm.;n ,i:;:' n.;n um;n T.D.S.
Kov. Ry % Yoar | (A2, 2, /A7, 4 (ar) (r./Ar.) (Tons)
Dec 297 1.30
l Total 6,266 1.25 7,808 5,510 1,30 1,15 ::;12 b 1.0£ 1k 12,160 1.16 m,ieo
gua. 26 _1.36 351 i:a i ; 6 %{ Ion 5
I March ._}.__.20 I —g— 1965 |1, : i3, SEs 1.0, 10,135
April 237 1.18 i j
May 281 1.9 %'1 — 1946 . _9,0um 8u8 1.07 8,36C
June 51 .9 L 1947 10,08 . 5 §§§1 1.09 8,57
- 1957 gwy % I —‘gg_’ 1948 |712,0 . _L_L% 1 —Ior 5%
Aug. 1.8 T BX _ 1949 B 1 TOoh — 5] 10,561
g:pt. ——P%—l W‘fis— - 1950 |~ 9.6 .2 N : —E73
t. |51 ; — .23
G e = m e —a g5 % 2
c. . 7 R . :
Total 7,30 117 8,598 8,719 1.8 8,139 g;f . % —- | B —ﬁ aj% 5
gen. | 21,299 1.05 1,36 1953 — o | 2R T8 B.ss
Feb. 3T 1.07_
march § 1,2 —T.06 1,358 1956 _l-25 —1.30. __ga_i_le .
I Apgl 1,2 Tor— 1906 1957 :Jﬁﬁ S v —ai-21 —13"?9'
wy | o~ —Ioo- LO® 1938 __1% A0l 103
i June 532 1.01 i 1959 _& LA :ﬁ% —2:03 _LZ?E_
: - 1953i\:ly 12 9% 180 1960 |_7.07. i —La2dd. 1.0 _ 1,339
: ug . Bo2 o TS
syt |G 9T EF 1960 | 6o a2 .00 |_6ee 22 _Toml
' i Yo S —w— o lansle o SEtd |MGe et |
: Dec. ¥I —r T Aver: 10,470 1.0 _m 1.08 9
l § Total 10,500 1.01 10,626 9,858 1.03 10,192




Table 18

[

v’,_,ﬂ.d-**

Summary of Anticipated Effects of Additional Um<m_ouam3m on Quality of <<n+m_..3 Seventeen Stations
Colorado River Basin

Table 18

!
i
|
|

Units--1,00C except concentrations

Present Modified Effects of storage unit operations - Effects of developments - Increment No, 2 Effects of devel nte - Increment No. 3 Effects of devels nts - Inckement No., L Effe -
copdition Increment No. 1 i Zero pickup _T.D.S. Zero pickup — _T.D.5. pickup at 2T/A Zerc_pickup — T.D/S. pickup at 2T/A Nnnm,«w»mmqmﬁnpqﬂnus memﬂw«ummr_w at oT/A
Concen- Flow 2/ Concen- T.D.S. Flow Concen- T.D.S. T.D.S. Concen- Flow Concen- T.D.S. T.D.S. Concen- ~ Flow Concen- T.D.S. T.).S. Concen- Flow Concen- T.D.S T.D.S. Concen-
tra- ad just- tra- adjust- adjust- tra- adjust- adjust- tra- adjust- tra- edjust- adjust- tra- adjust- tra- adjust-  adjust- tra- adjust- tra- edjust-  Adjust- tra-
Flow tion T.D.S. ment Flow tion ment T.D.S. ment Flow tion ment T.D.S. ment tion T.D.S. ment ¥low tion . ment T.D.S. ment tion - T.D.S8. menmt Flow tion ment T.D.S. mnt tion T.D.S. ment Flow tion ment T.D.S. ment tion T.D.S
Station (AF) (v/aF) (T) (wp) (aF) (7/aF) (T) (1) (AF) (AF) (T/AF) (T) (T) (7) (v/ap) (T) (Ar) {AF) (T/AF) (T) (1) (T) (T/aF) (T) (AF) (AF) (T/AF) (T) (T) T) (T/AF) (T) (AF) (aF)  (T/AF) (1) (T) (T) (T/AF) (T)
T 2 3 13 5 3 7 g g 10 1 2 13 % 15 5 7 b AL 20 [ 73 2% 85 T %6 27 28 230 3L 3233 3% 35 36 T3/ W T
Green River near Seedskadee =
Green River, Wyaming 1,260 0.43 5L1 -125 1,1k 047 O Skl 87 0.55 628 .
Green River pear Seedskadee, Lyman, and Utah Power & t
Greendale, Utah 1,614  0.53 855 -9 885 | <52 1,453 0.61 0 B85 87 o.mq 972
Duchesne River near Central Utah - Bonneville and Upalco Uni ., |
Randlett, Utah kot 0.98 397 -177 27 1.59 -35 2 1. 36k |

Seedskadee, Lyman, Savery-Pot Book,

Central Utan--all units, Utah Power & Light Co., ﬂ
Treks DIverclons ,

Green River pear Flaming Gorge Unit Little .
Ouray, Utah 4,105 0.53 2,170 -9 4,055 0.5% 36 2,200 -38 3,707 0©.58 -36 2,16k 133 0.62 2,297 |

Seedskadee, Lyman, Savery-Pot Hook,
Central Utah--all units, Utah Power & Light Co.,

Green River at Flaming Gorge Unit " Little Snake Diversions
Green River, Utah 4,136 0.62 2,546 -9 4,137 0.2 30 2,576 | -389 3,738 0.88 36 2,500 133 u.Tl 2,673
San Rafael River Emery County Project
near Green River, Utan 98 2.20 216 -17 81 2.70 0 21 2 2.7 218
Colorado River near East sl &ﬁdmuoﬂmw\ and Silt Project
Cameo, Colorado 2,664 ©.58 1,538 -260 2,00k .63 -25 1,513 T 063 1,517 2,337
Gunnison River near Curecanti Unit

Paonia, Smith Fork, Fruitland Mesa, and Postwick Park

Grand Junction, Colorado 1,750 0.85 1,490 -18 1,732 0.8 -1 1,489
ik
Coloredo River near Curecanti Unit
Cisco, Utah L,921  0.87 4,280 -18 4,503 0.87 -1 4,279
. San Juan River near Navajo Unit
Archuleta, New Mexico 983 o0.21 208 =51 932  0.22 -3 205
San Juan River near Navajo Unit
" Blurf, Utah 1,730 0.57 919 | -51 1,679 0.58 -3 976
olorado River at Increment No. 1 Increment No. 2
lees Ferry, Arizona 11,296 C.76 8,626 | -623 10,675 0.77  -%30 8,196 | -788 9,885 0.82~ =61 8,135 =206 0.8 8,3k 9,464 0.90 8,539
Clorado River near Increment No. 1 Increment No. 2 BN e i ,gub Canyon
Grand Canyon, Arizona 1,sks .85 9,850 | -623 10,822 0.86 L30 9,k20 | -788 10,134 0.927 61 9,359 206 O.9% 9,565 9,713 1.01 9,763] -1+ 9,699 090 9,339 O 1.00 9,763
Virgin River at 1 L Dixie Project
Iittlefield, Arizona 160 2.24 358 52 98 3.65 0 358 24 390 38
Colorado River below Hoover Increment No. 1 Increment No. 2 Increment No. 3 - | 51e Paryon Bri Canyon, Dixie Projects
Dam, Arizoma-Nevada 1,258 0.96 10,766 | -623 woumwm 0.97 k30 10,336 | -788 9,847 1.0 <81 10,275 206 1.06 10,881 | -354 9,k93 1.08 " - 10,25 220 1.13 uo,mo.w, 67 9,426 1.13 10,679 S W 0 10,255 2% u.mm 10,703
Colorado River below Parker Increment No. 1 Increment No. 2 w . Increment No. ‘ B Increment Ko.
Dam, Arizopa-California 9,69 0.9k 9,100 | -623 9,071 0.6 -k30 8,670 | -788 8,283 1.04 <81  B,609 206 1.06 8,815 | -3sk 7,929 1.08° -16 5,593 220 1.k 9,007 | 67 7,862 1.15 9,013 .llolm..ﬂmmlwmr 1.18 9,037
Colorado River at Imperial Increment No. 1 Increment No. 2 , : . ‘ " Incrément Fo.
1.31 9,66 | 67 7,150 1.32 9 k&2 0___ 0,03 2 1.36 9,486

|H.\ Diversions to Denver, Englewood, Colorado Springs, and Aurora, Colorado.

Dem, Arizoma-California 8,082 1.06 9,549 | 623 8,350 1.00__ -L30 9,119 | -788 7,571 1.20 A1 0,058 206 1.22 wummr =354
W\ This column reflects reservoir changes in storage as well as reservoir evaporation losses.

L3l



Table No. 19
PROJECTS DEPLETING COLORADO RIVER WATER

Increment No. 1

Storage Units of the Colorasdo River Storage Project

[ ———

1/ Based on & 1941-1961 reservoir operation study assuming 1975

conditions.
2/ Averages based on 194l-

1961 runoff conditions.

I Deplet:if?s
Storage Unit (Reservoir lossest/- acre-feet) ;
I Glen Canyon 546,000 |
Flaming Gorge 52,000 :
Nevajo 36,000 ‘
Curecanti 15,000
I Subtotal %49,000
New New
l Depletions Irrigeted Land
Project and State (Acre-feet) (Acres)
I Increment No. 2
Participating Projects and Other Miscellaneous Projects
|
Lymen, Wyoming 10,000 0 .
I Silt, Colorado 6,000 2,120
Paonia, Colorado 10,000 2,230
Emery County, Utah 17,000 770
I Florida, Colorado 14,000 5,730
Hammond, New Mexico 9,000 3,900
Seedskadee, Wyoming 125,000 43,420
I Smith Fork, Colorado 6,000 1,320
Central Utah, Utah k
Bonneville Unit 173,000 2/ ;
Jensen Unit 3,000 1,2L0
I Upalco Unit 14,000 0
Vernal Unit 12,000 0
Denver, Englewood, and
I Colorado Springs
Diversions 181,000 2
Collbran, Colorado 7,000 2,460
I Little Snake Diversions,
Wyoming 7,000 E/
Homestake Project, Colo-
I rado 73,000 2/

F




Table No. 19 (Continued)

New New
Depletions Irrigated Land
Project and State (Acre-feet) (Acres)

Increment No. 2 (Continued)

Bostwick Park, Colorado 3,000 1,320
Savery-Pot Hook,

Wyoming-Colorado 38,000 21,920
Fruitland Mesa, Colorado 28,000 16,520
Potash Development, Utah 6,000 2/
Utah Construction Co.,

New Mexico 39,000 2/
Utah Power & Light Co.,

Wyoming 17,000 2/

Subtotal 78%,000 103,050

Increment No. 3
San Juan-Chame. 2nd Navajo Indian Irrigation Projects

San Juan-Chama, Colorado-

New Mexico 101,000 }/
Navajo Indian Irrigation,
New Mexico : 253,000 110,000
Subtotal 354,000 110,000

Increment No. L4
Fryingpan-Arkensas Project

Fryingpan-Arkansas,
Colorado 67,000 1/
Subtotal 67,000
Increment No. 5 ;
Lower Basin Projects
Marble Canyon, Arizona 14,000
Dixie, Utah . 62,000 11,615 :
Bridge Canyon, Arizona 102,000 :
Subtotal 178,000 11,615 g
E— . !
Total (Colorado River) 2,036,000 22k,565

1/ Transmountain Diversion
2/ 1Inbasin depletions without irrigeted land
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- Storage Units - Colorado River Storage
_ Participating Projects and Other

:] San Juan - Chama and Navajo Indian Irrigation
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UNITED STATES

Dixie, Marble Canyon and Bridge Canyon DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

COLORADO RIVER BASIN

QUALITY OF WATER MAP
CONGCENTRATION - TONS PER AGRE FOOT
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